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Homer, Iliad, i. 249, iii. 221, xviii. 570. 

(Op Nestor.) 
" Voice sweeter than honey flowed from his tongue." 

(Op Ulysses.) 

" He sent forth a great voice from his breast and words like to the flakes of 

winter's snow." 

' , , .. . 

(OP A YOUTH.) 

"He played delightfully on the lyre, and sang to the melodious string with 
a clear voice." 
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The chief aim of this treatise is to furnish persons 
who make an artistic or professional use of the vocal 
organs with a concise, but complete, account of those 
scientific relations of the voice, physical and medical, 
which are generally only alluded to cursorily or 
passed over altogether in works on elocution and 
singing. 

That physiological information is needed by, and 
of practical importance to, speakers and singers is, 
perhaps, sufficiently evident; but if any proof were 
required it might be found in the fact that some of 
the most careful researches into the action of the 
larynx have been made by teachers of singing — 
Garcia, Battaille, and Seller, for instance. 

I hope, also, as works on the physiology of voice- 
production and the hygienic aspects of vocal exer- 
cise are comparatively rare in English literature, 
• and there is no recent systematic account of either 
subject, that some of the chapters in the present 
volume may be of interest to members of the medical 
profession. 

The second edition has been carefully revised, and 

some additional matter and woodcuts have been 

introduced, tending to make the descriptions more 

inteDigible. 

G. H. 

27a, FmsBUEY Squaeb, 
December, 1880. 
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Tplroy 5^ cdtrOririKhp 4v fifiiv fkipos iirurKoirovffi rh v(pl rriv aK(yf]V, Si &s 
curias T& irepl airrh ^vfiflalyei Tra^fwra \€kt4op. flXcos fji^v oZv (pwv^v Qufiev 
T^v 8i* Srrwv uir* iUpos ^Kt^iKov re KaL aifxceroi fi^XP'^ ^X^^ vkriyiiv 
SiaSiiofxiyriUj r^v 5e ihr* abrTJs itiyiiiriv, iach r^s Ki<pdKris fiev kpxofiivuVi 
rt\€VT&<rca/ 8^ irepl r^v rov ^iraros eBpav, iucoTiw Z<n\ 5*ovt^s Tax6««» 
lletcty, Sffri 8^ fipaSvrdpaf ^hpuripcaf' r^v $6 dfioiay dfictK-fiv re xhi \tiay, 
riiv 5^ ivounlav rpaxfuiy' fi€yd\riv Sh tV iroAXV» ^eny 5^ ivaprla, 
(TfuKpdu. — TimatM, o. 29 (67). 

**A third -department of oar perceptions, that which concerns 
hearing and the causes in which this feeling arises, must now be 
spoken of to observers. "We may certainly conclude that voice 
(sound) is a shock transmitted through the ears to the soul by the air, 
the brain, and the blood, and that the motion thereof, which begips 
in the head and ends in the region of the liver, is hearing. When 
this motion is swift, the soimd is acute, when slow, grave. If the 
motion is regxdar, the soimd is even and smooth, if the opposite, 
harsh. A great motion gives a loud sound, the opposite, a faint 
one." 

See also Timseus Locri, De Anima Mundi, c. 12. 
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INTEODUCTION. 

HISTORICAL REVIEW OF THE ORIGIN AND PROGRESS 

OF VOCAL CULTURE. 

ORIGIN OF LANGUAGE — ORIGIN OF SINGING — THE 
EGYPTIANS — THE GREEKS — THE ROMANS — TH E 
MIDDLE AGES — THE TWO FACULTIES OF VOICE: 
SPEECH AND SONG. 

The importance of cultivating the vocal powers arises 
from the dispensations of Nature herself, and is the 
consequence, or perhaps the cause, of the physiological 
constitution of mankind and the social conditions under 
which they are impelled to live. Thus, it has been 
observed that " man is man only by means of speech ; 
but in order to be able to form a language, he must 
first be man."^ One of the great, probably thci 
greatest of, barriei's between man and the lower 

' " Der Mensch ist nnr Mensch duich Sprache ; um aber dio 
Sprache zu erfinden, mtisste er schon Mensch sein." W. von Hum- 
boldt's Oesammelte Werke, Be'-lin, 1841-46, Bd. iv. p. 262. 



Introduction — Historical Mevieie, Etc. 

animals is language. " Man speaks, but no brute has 
ever uttered a word," and language is a Rubicon 
which the bnite intelligence appears incapable of 



■ Oriois op Language, 

The origin of speech and language lies buried in the 
obscurity of prehistoric times. But man, in accordance 
with his characteristic bias, which renders him in- 
tolerant of a vacuum in his knowledge, has always 
striven to fill the void with mythical explanation or 
philosophical surmise. To the pagan deity. Mercury, 
Hermes, Trismegistus, or Tiioth,' as he was variously 
called by the principal nations of antiquity, the 
popular belief formerly ascribed the invention of 
articulate sounds and the elaboration of a polished 
language,' This fabulous notion has always, of course, 
been rejected by the learned, and the opinions of the 
thoughtful are found divided, on the one hand, as to 
whether language was a special gift of Providence, 
an invention of the human intelligence, or a kind of 
a growth ; and on the other, as to whether all 
languages have sprung from a common origin, or 



' Mai Miiller, Lectures an the Scisncs of Znngmge, 6th sd. vol. i. 
p. 403. 

° Oriffioally different divinities or persooftges who were afterwards 
oODlouiuled together through a tumilatity in the legends connected 
with them. 

' Thus Horace (Conn. i. 10)— 

"Mereari, taounde nepos Atlantis, 
Qui fenoa eultus hominiun reteutum 
Voce formaflti catns," 
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numerous tongues arose at diverse periods in different 
parts of the earth. 

1. The theory that language was a gift is founded 
on the theological inference which some draw that 
man was created in the full possession of all those 
admirable faculties which raise him so far above the 
other classes of the animal kingdom.^ These suppo- 
sitions have, however, received little support from 
the modern school of philosophy, and are not even 
in critical accordance with the Mosaic cosmogony. 

2. The notion that language was an invention was 
advocated by the principal philosophers of the last 
century.^ In this' case it is assumed that when 
the mental powers and social relations of mankind 
attained a certain degree, men found it necessary to 
have recourse to artificial signs with which to express 
and communicate readily their thoughts. For the 
purpose they chose the numerous vocal sounds which 
they already had faculty of uttering and fixed their 
meaning by mutual agreement. The truth of this 
theory is now considered more than questionable, not 
so much from the inherent impossibility of such a 
beginning for language, as from the fact that a more 
likely explanation may be deduced from the doctrine 
of evolution. 

3. That gestures of the countenance and limbs,^ 
mingled probably with indefinite interjectional ex- 
clamations, were the m©st primitive means of human 

1 See Spencer, First rrinciples, p. 33, and Principles of Bioloffp ^-passim. 

2 See Adam Smith, Considerations concerning the First Formation of 
Languages. 

3 GondUlac, Grammaire, ch. i. 
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converse appears beyond a doubt.* And the power 
of producing varied vocal sounds must have long 
preceded even tbe rudest attempts at speecb. In 
proportion, however, to his intellectual development, 
from the use of one word man was led on to tbe 
employment of several, and language was thus 
gradually formed through the exertion of the organs 
of voice under the guidance of those of 
By tbia theory, which aeems to be 
the opinion long ago advanced by Lucretius^ and 
other philosophers of antiquity, language is assumed 
to be a kiud of a growth, which came gradually of itself 
according as the continually increasing intelbgence 
and interdependence of mankind gave birth to the 
necessity for a complex means of intercommunication. 

^ For instances of modem f^Btun? long^na^, nee Lubbock, Origin 
of Civilizalioti, 3rd ed, ct. ii. 

' The eipermient of iaolatmg two children from tlieir birth, in 
order to soe what language they would apeak was made by Paani- 
mitichus, King of E^fpt, about 650 b.o. After a time they articu- 
lated the word bocos, which in the Phrygian language meant 
"bread." The king- concluded, therefore, that Phrygian was the 
primitive language of the earth. — Herodotus, 1. ii. c. 2. Kavanagh 
fsnoitully HUggeats that the first word used waa O (to designate the 
Bun, the mottt strikiiig of objects), because the mouth has somewhat 
of the shape of this letter when forming the sound. A transition 




n thus obtained from 
guage and Myths, !871, vol. 
' " At TBrioa linprutti 
Mittere et utilitas 
Non alia longe ral 
Protrahc 
Cum facit ut digitc 



.0 Budilile speech.- 
a subegit 
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ipsa videtnc 
pueros infantia linguce 
ue sint prffisentia monstrent." 

-De Rirum Mluri,, 1. y. 1028. 
ibata the idea that langTiage could have been 
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From this poiut of view tlie origin and development 
of language is au evolutionary problem to be worked 
out in a manner parallel with the other questions of 
the Darwinian hypothesis. But an intimate dis- 
cussion of such transcendental propositions is beyond 
the scope of this treatise. 

A clear exemplification of the paucity of words, 
as well as of ideas, in the infancy of civilization, 
may be discovered on examination of the languages 
used by savage nations at the present day. The 
Abipones, an aboriginal tribe of La Plata, have no 
woi-d to signify God, nor such words as man, body, 
place, time, never, to be, etc. They are, moreover, 
unable to express in words any number beyond three. 
The Malay language is also so deficient that an attempt 
of the St. I'etersburg Bible Society to translate the 
Lord's Prayer and the Ten Commandments into it 
resulted in an entire failure to produce iuteUigible sen- 
tences. Again, the Tasmanions had no general term 
for a tree, though they had a name for each species ; nor 
could they express quahties, such as bard, soft, warm, 
cold, tall, short, round, etc. For "hard," they would 
say "liie a atone;" for "tall," "long-legs;" and for 
"round," "like a ball," "like the moon," and so on.' 

One of the difficulties with which philologists have 
to deal is to account for the source from which the 
first words uttered were drawn. Two principal ex- 
planations have been offered of this problem. The 
first theoiy, moat ably advocated by Herder^ in tlie 
century, supposes that man's fii-at words were 



^ Lnlibock, Prikaioric Times, 3rd ad. p. 673, e 
? See 8teinthal, Der Ur^rnnff dtr SpracAe. E 
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formed in imitation of the sonnds emitted by beasts 
and of the noises wliich everywhere strike the ear 
in Nature, such as the falling of water, the rushing of 
wind, the collision of hard bodies, etc. Many words 
have evidently arisen ia this way, e.g., cuckoo, crow, 
pee-wdt, etc., and creak, crash, crack, splash, dash, 
purr, whizz, etc. The second theory affirms that the 
interjectional exclamations uttered by man almost 
involuntarily under the influence of various emotions 
became adopted as the first words used. In this way 
from Oil! Ah!, the instinctive cries of pain, we may 
derive such words as woe, waU, ache ; from Ugh ! ugly, 
huge ; from Fie ! fiend, foe, feud, foul, and so on in 
many other instances.' Although there is evidently 
much truth in both these methods of accounting for 
the origin of words. Max Miiller thinks that tlie 
essential roots of language were not produced in 
this way, but by an instinctive and irresistible faculty 
of the ■ human mind, which impelled it to give 
articulate expression to its conceptions.^ 

However man obtained his first stock of words, it is 
at least certain that he eventually to a great extent left 
off naming the objects which came under his notice in 
a strictly imitative manner. His later attempts at 
nomenclature were carried out by applying the words 



' For a liat of numerous "wordB probably formed im these prinoi- 
ples, see Lublwck, Origin of CivilkatioH, 3rf ed. ch ix. 

* Op. oit. vol. i. p. 440. These two hypotheses as to the origin of 
wordH are called t*<ilmioally oiiomatopaia and the mterjectirwal theoiy, 
though both may he included under the former term, 
them MaJt Miiller formerly fltigmatized them as the " Bow-> 
Bud "Pooh-pooh" theories. Ihid. p. 407, et seq. They are 
however, more f arourably received by thia philologist. 
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he already possessed, either combined or separately, iii 
siicli a manner as to describe or illustrate the most 
striking qualities of the things he wishetl to express 
by speech. Thus the horse might be named from its , 
swiftness ; the moon from its aiibrding a means of n 
suring time by ita periodic changes; wheat because ifcf 
ia the whitest of grain, etc' Bnt, in tbe lapse of a 
words have been so altered by tlie omission of some 
letters and the softening or slurring of others, that 
tbey can seldom be traced back for any distance to 
the roots from whence they sprang. Thus in their 
constant passage through the vocal oi'gans they have 
suffered a kind of attrition comparable to that which 
transforms the rough fragments of rock, after they have 
lain for centuries in a current of water, to the smooth, 
round pebbles of the river-bed or sea-shore. 

For the common origin of all languages, which was 
believed in by Leibniz and which is still sustained 
by Max Muller,' there is considerable evidence. In 
various tongues, used by nations whose existences 
are separated by great distances of time and space, 
the similitude to he perceived between many of their 
woids and forma of expression furnishes an absolute 
proof of their radical identity. As an example of this 
resemblance, the following sentence in Latin, Greek, 
and Sanscrit {the ancient language of the Hindus, 
which was dead prior to 300 b.c.) may be quoted ; — 

^ TliUH in Sflnficrit, fFum tlie root at, to be shErp or awift. we have 
aava, the niaaer, the horse ; aud frum it loot tai, to meosore, mds, 
the moon (the measurer). The rehttion of wheat to uAiie is evident 
in our own language ; aee Milller, op. uit. t(i1. il- p. 6S, et seij., vol. t. 



' pp. dt. vol L p. 372. 



aistorical Keview, . 

Jovis mei pater genitor 
Dya&H me petS gBiiita.' 

This part of philological inquiry is iiitiiiiately and 
apparently insepambly connected with the (luestion as 
to the descent of tlie whole of mankind from a single 
pair of progenitors. But through the great number 
and wide diversity of racea and languages these 
problems become so complex that no near approach 
to their solution has yet been made by the reseaxchea 
of acience. 

Okigin of Singisg. 

The pleasing poetical suggestion of Lucretius,* that 
man learned to sing by imitating the voices of birds, 
lias a reflection in the conjectures of Herder as to 
the aoarce of words. But singing must have come 
by an impulse as natural as that which produced 
speech, and as song is not necessarily connected with 
articulate pronunciation, it was probably the prior 
faculty of the two. Under the influence of joyful 
emotions, man, and even lower animals, are led 
to give vent to their feelings by the utterance of 
more or less varied and pralonged vocal sounds.' It 

' Moaning' "Gk)d my father (and) creator." MUller, Comjiaratnt 
'XythnlBpy : Oxford Eiiai/i, 1866, p. 14. 

' "At liquidaB avinm voces imitarier ore 

Ante fuit multo, qnam tevia cannina cantu 
Concelebmre hominoa poeoent, aureUque juvaiTe." 

—Op. oit. 1. V. 1378. 
' See Darwin, The Eipreiiion nf the Smolioas in Man and Animali, 
. iv. : also Spencer, The Origin and Function of Muiic, in £.My«, 
Scietitific, Political, and SpecHlatim, ydI. i. p. 210. 
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seems likely therefore that the human vocal organs 
were first systematically exercised, and possibly to a 
great extent prepared for the more definite action 
required by spoken language, in the practice, on 
occasions, of crude, though not altogether meaninglesa, 
phrases of vocal melody. 

At a later period, after language had come into 
general use, the mind would be awakened to the con- 
ception of a God, and the rationalism of endeavouring 
to gaiii his favour by some form of worsliip. And the 
propriety of addressing him in a manner more exalted 
tlian by the tones employed in ordinary converse woidd 
soon lead to the adoption of singing aa an integral part 
of the religious ceremonial. The rudest races are led to 
sing as the most natural means of expressing their 
devotion. Thus the ancient Germans, before they had 
p. written language, celebrated in song the praises of 
their gods Teuton and Mannus.' On the same prin- 
ciple, in ancient Greece, the oraclea of Apollo were 
delivered in song and unpremeditated verse by the 
first priestesses at Delphi. And when they afterwards 
■lost this improvisatory faculty, in order to render 
properly impressive the answers of the god, a company 
of prophets surrounded the Pythia to receive her 
inspirations and convert them into hexameter verse 
before they were communicated to those who had come 
to ask the will of Zeus.* 

I In the infancy of civilization not only is singing 
SQ emotional resource, but it sometimes becomes of 
practical utility. Before the invention of letters. 
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without the aid of writing to register any matter of 
importance, memory unaided must often fail to fulfil 
its part with the necessary exactitude. Under these 
circumstances the greatest aids are to be found in song 
and verse. By means of the impressive intonation and 
rhythmic nature of song and the measured feet of 
verse, sentences and even lengtliy compositions may 
most easily he fixed on tlie minds of an audience and, 
by occasional repetition, retained with but slight 
alteration in the memory of successive generations. 
" Time was indeed," says Plutarch,^ " when, in order 
to give a mark of authority to anything spoken, men 
made use of metre, verse, and song, setting to poetry 
and music all iiistory, philosophy, and in fact any 
event that required to be announced in an impressive 
manner." For this reason primitive nations have 
resorted to the expedient of singing their laws, and 
hence kept up such a custom even aft«r they had a 
written language.^ By the same means tlie Homeric 
poems were preserved for nearly three centuries before 
Piaistratus collected and committed them to writing. 

So far the matters dealt with have been mainly 
theoretical and speculative, I will now endeavour to 
portray briefly the state of vocal culture amongst the 
leading nations of antiquity — viz., the Egyptians, 
Greeks, and Eomans— in icediEeval times, and in the 
earlier part of the present age. In most instances, 
however, no deiinite accounts of the systems of voice- 
training remain to us, although there ia proof that 



' Aristotle, FroblciiH 
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the teaching and practice were elaborate. Our ideas of 
the subject must therefore be drawn generally from 
a consideration of forensic, histrionic, and musical 
achievements. 

The Egyptians. 

The monumental evidences of the valley of the Nile 
form the earliest series of authentic records which link 
our history with the civilization of the remote past. 
From these pictorial and hieroglyphic chronicles an 
intimate view is obtained into the political and private 
life of the Egyptians some four or five thousand years 
before the Christian era.^ At that early period this 
nation had already attained a high degree of social 
refinement. They ascribed their origin to the Earth,^ 
their civilization to Osiris,^ and the beginning of their 
literatui-e to Thoth, who was **Lord of the Divine 
Words" and the " Scribe of Truth"* in their religious 
system. The latter deity taught men to speak dis- 
tinctly and articulately, invented letters, gave names to 
many things, and was the god of eloquence and music.^ 
At a later period a second Hermes, great in the 
domain of letters, arose and was deified. He was 
sumamed Trismegistus, or the Thrice-Great, and with 

^ See "Wilkinson, Manners and Customs of the Ancient Egyptians ^ 
1847, vol. i. ch. 2 ; Bunsen, Egypfs Place in Universal Sistory, vol. i. 
1868, pp. XXX. 35 ; and Lepsius, Die Chronologic der JEgyptcr, 
Th. i. 1849, pansim. 

* DiodoruB Siculus, 1. i. 10. 
3 Ibid. 15, 17, 18, etc. 

* Bunsen, op. cit. vol. i. p. 393. 

6 Died. Sic. 1. i. 16. Plato, Philebus, 8 ; Fhadrus, 69. 
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him the initial character of Thoth ultimately coalesced, 
through a Bimilarity in their legendary attributes. 
Triamegistus was tlie author of numerous works on 
science, amongst them a volume of hymns to the gods 
and of rules for the conduct of monarchs, whicli were 
considered sacred and always borne by a band of 
fiingera in front of the religious processions of the 
Egyptians.^ 

JVteiV Ideas of Oratory. 



I 



Whether the ancient Egyptians cultivated rhetoric 
as an art is uncertain, but that they were ac- 
quainted with the power of oratory is shown by 
the manner in which trials were conducted before 
their judges. The arch-judge, having the image of . 
Truth suspended from hia neck and the eight books 
of the laws of the nation before him, took his seat 
in a court of thirty inferior judges and the trial 
h^an. The plaintiff made a written statement of his 
case, setting forth his injury and the amount of his 
damage. The defendant then read what was written, 
and in writing made his reply. A second written 
explanation on each side followed, and the documents 
were then submitted to the judges. When they had 
deliberated, the arch-judge pointed with the image of 
Truth towards him whose cause was determined to 
be just, and the case was over. This method of pro- 
cedure was adopted because they believed that by the 

tii, 1. vi. In Migne'a ralraiogia. 
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harangues of lawyers and the arts of oratory a veil 
was often cast over the truth, whilst, on the other hand, 
the passionate pleading of the parties in the suit might 
excite the pity of the judges, and cause their decision 
to swerve from the strict line of justice.^ 



Their Advance in Music. 

That the Egyptians had made considerable ad- 
vances in the science and practice of music is proved 
by the discovery of paintings and portions of harps 
with from ten to twenty strings, and also of a kind 
of guitar adapted to produce many tones of different 
pitch with the limited number of three strings.^ 
They were acquainted with the triple harmonies, 
viz., the harmony of voices, of instruments, and 
of voices and instruments. The sculptures attest the 
frequency and popularity of vocal and instrumental 
performances. Sacred music was studied by the priests. 
With respect, however, to the place held by music in 
the education of the youth of the higher classes there 
is some uncertainty, because an apparent discrepancy 
exists in the statements made on this point by Diodorus 
the Sicilian,^ and by Plato.* The historian says that 
the Egyptian youth were not taught music, as it was 
considered not only useless, but noxious, and likely to 
render effeminate the minds of those who listened to it 



* Diodorus Siculos, 1. i. 76, 76. 

* See Wilkiiison, op. cit. voL ii. p. 222, et seq. 
» L. i. 81. 

* Leges^ 1. ii. p. 666, d. 
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The philosoplier, who spent some yeai-s studying in 
T^ypt, describes tbe stringency of the laws relating 
to the fine arts, which prohibited tliat any painting, 
statuary, or music, should be allowed in the assemblies 
of young people but such as had been legally de- 
termined to be of the highest excellence. For this 
reason, at an early period, fixed types were established 
in painting, sculpture, and music, from which no depar- 
ture in the shape of innovations or inventions by later 
artists was permitted. The inclusion of music in SDch 
special enactments shows that it was refjaided as a very 
important art by the State. It seems likely, however, 
that I^ptian children were not actually taught to sing 
or to play on any instrument as the part of a liberal 
education, though they might have learned the rudi- 
ments of musical science.' I'ersons of rank did not, 
lite the Greeks, learn music in order to play in society, 
and at feasts lured musicians were always employed,^ 
The practice of music was therefore considered as 
strictly a piofession, but of a lower cla.ss,^ with which 
amateurs did not meddle. Popular songs there were, 
of course, such as " Maueros," mentioned by Hero- 
dotus.* On festival occasions also, general chorusea 
were sung, as, for instance, during the procession to 



' WilkiuBon (op. oit. toI. ii. p. 224) in a quotation erid^ctl^ trans' 
fetred from Bmney {Biatory of Mnsie, vol. i. p. 204) rBprescnta Btrabo 
08 Baying that "Egyptiaii children were tanght letters, the stmgB 
ttppointad by Inw, and a certain kind of mnsic." Neither author 
givea an exact reference to the passage |L i. c. iv. n. 20), from which 
it may be seen that the geographer is dealing with the institiitions 
of the Cretans and not with those of the Egyptians. 

1 Ibid. p. 241. ' Fetis, Eiitaire lit la Muilque, torn. i. p. 200. 

* L. ii. c, 79. 
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Busiris in honour of Isis, when numbers of men and 
women sailed up the Nile in boats. During the 
whole voyage one portion of the company kept up a 
constant singing, whilst the rest played with flutes 
and castanets.^ 

Notwithstanding the versatility of the Egjrptians, 
and their knowledge of various arts and sciences, 
nothing at all resembling dramatic representation was 
ever practised amongst them.^ 



The Greeks. 

Their Relaiions with Egypt. — In early Grecian ethno- 
logy the most dominant element appears to have been 
an obscure race, named Pelasgians.^ Mythically, this 
people were represented as autochthonmcs, or earth-born, 
and to have built the city of Argos, considered the 
most ancient in Greece.* Pelasgiuns, however, are 
mentioned by Greek authors as dwelling in various 
other countries besides Greece which had a sea-board 
on the Mediterranean, such as in Italy,^ Crete,^ and 
Asia Minor.*^ It seems most probable that they were 
a migratory nation, which travelled in large parties 
into many countries, and obtained a footing amongst 
the indigenous inhabitants wherever they went 

1 Ibid. c. 69, 60. 

* Wilkinson, op. cit. vol. ii. p. 259. 

3 See Qrote, Riatory of Oi'dece, vol. ii. p. 44, et seq. 

^ Fausanias, 1. i. 14. 

^ Dionysius of Halicamassiis, 1. i. 17} et seq. 

* Stxabo, 1. V. c. ii. s. 4. 
' Homer, Iliady x. 429. 



through the possession of superior intelligence and 
prowess, 

Egypt, &3 the eldest of the countries bordering on the 
Mediterranean, acted aa a fountain of civilization for 
the nations of the proximate shores, who long regarded 
her with veneration aa an inexhaustible repository 
of all the arts and sciences in a state of the highest 
perfection.' Whatever may have been the social condi- 
tion of the Greeks before the arrival of the Pelasgiana, 
there is little doubt that the advent of the new-comers 
waa attended by a considerable advance in scientific and 
artistic knowledge. Herodotus* tells us that the Pelaa- 
gians introduced Egyptian rites into Greece,^ and it 
has been proved beyond dispute, by the archfeological 
labours of Schlieman* at Mycense and Tiryns, that in 
the heroic age Egypt was a fruitful source of every kind 
of knowledge to the Greeks. Tradition also asserted 
that the city of Athens was founded in B.C. 1556 by 
Cecropa, a native of Sais in Egypt, who led a band of 
his countrymen into Attica.* Even after Greece had 
emerged from the darkness of mythical times into 
the broad daylight of a systematic history, her men of 
letters, amongst them Pythagoras, Plato, and Euripides, 
made a practice of visiting Egypt to increase their 
knowledge of science and art. But the Greeks, the 

' See Homer, Odgttey, 1. iv. 229. 

> L. ii. 61; vi. 137. 

' See Gladatone, Studies on Homer, vol. J. p. 148. 

* JUycma : a Jfarralive of Beaearchei end Viacoveriei at Xycenie and 
Tiryni, 1878. The anther showa the identity of tie Greek Hera 
('*BowTit«iTi'ut'H(ii|" of Homer, Jiiurf, i. 668; iv. 60,et paeeim) with 
the Egyptian cow -headed goddess Isia ; pp. 9, 216. Numerons speci- 

sns of Egyptian g-lass, porcelain, etc., were found ; pp. 167, 242, 330. 

' Diodorus SicuJue, 1. i 28. 
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varied and impressive scenery of whose countiy dis- 
played nature under a more aesthetic aspect than the 
sandy plains and sun-dried flats of Egypt> soon out- 
stripped their masters in all matters of taste, and 
their fine arts, with the exception perhaps of music, 
rapidly attained an excellence which has not since been 
surpassed. 

The Greek Hermes, the " Interpreter," was considered 
to be identical with the Egyptian Thoth,* and was 
looked on as the god of skilful speech or eloquence 
and the inventor of music. He it was who first 
constructed a lyre and sang to it. with his voice, but 
he immediately resigned his invention to Apollo, who 
afterwards became the chief patron of the fine arts 
and leader of the muses.* 



Their Orcdory and Voice- Training, 

In ancient Greece the city of Athens became the 
centre of learning and refinement, and at one time 
or another reckoned amongst her inhabitants all who 
were most celebrated as statesmen, philosophers, poets, 
painters, and statuaries. Her political institutions 
were of such a liberal character that the highest 
offices in the State were open to any of her citizens 
who could prove themselves by deed or by word best 
fitted for the duties of government. He who could 
command the most eloquent and persuasive language 
had the favour of the people in their assemblies, 

^ Cicero, Le Natura Deorttm, L ill. 22 ; Herodotus, 1. ii. 138. 
2 Homer, Hymntu in Mtrcwrium^ 420 ; Iliad^ i. 603. 
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and lience rhetoric flourished and was ; 
studied aa an art. T!i6 Athenian orators attained 
to such eminence that it ia scarcely hyperbolical 
to eay that the echoes of their voices have not yet 
died out ; for the names of Isocrates, Pericles, 
Demosthenes, and iEscliinea, nre almost as familiar 
to modem ears as those of the chief statesmen of 
the present day. 

At Athens there were many schools of rhetoric, 
and the extant treatise of Aristotle proves how 
systematic was the cultivation of oratory. Many 
of the schools were presided over by the class of 
philosophers called Sophists, such as Gorgias and 
Prot^oras, who afterwards fell into disrepute on 
account of the superficiality, artifice, and falsity of 
their teaehing.^ The diction and delivery of the 
Sophists was characterized by an extreme amount of 
affectation. They tried to subdue their voices to an 
almost feminine hlandness, and introduced such a 
variety of intonation into their sentences that their 
speech most resembled a song.* All the abler rhe- 

1 See Plata'H Gorg'iBi and Proiagarni, and Grote, Siitory of Greete, 
vol. ^. p. 53. 

' Plutaruh, Se Avdienda, o. 7. Fhilostrattw. in Vitis Sophiitarum, 
edited by Kayser. This scholiu' has diligently cuUected and formed 
into a continuoua atxronut the Tariona scattered facta relating to th^ 
training of the Sophists found in the levet of Fhilostrstaa. In his 
prafalia he describes the minutiEe of the procesB of eduetition to 
whioii youths intended for the profession of Sophist vare subjected 
for several years from boyhood ; how their taste was cultivated bj 
study of the best authors; hew their judgment was exansisod by 
critical debates and the composition of written dissertations ; how 
their manner in deHtery was trained to the eihibitCon of every kind 
of emotion, not only by technical practice, but by actual observation 
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toricians and many of the public disapproved of their 
style, which was the frequent aim of *satrre.^ In one 
instance, however, it is related that a Sophist, named 
Pollux,* having to deliver an oration before the 
dissolute Commodus, so charmed the audience with 
his mellifluous tones that the emperor at once 
appointed him chief rhetorician at Athens. But 
Antoninus immediately silenced Philiscus,^ an orator 
of the same class, and refused to remit his taxes, when 
he commenced to address him with an effeminate 
modulation of voice. 

To the school of the Sophists doubtless belonged 
those Greek advocates who treated their vocal organs 
with such devotion and delicacy that, as Cicero* 
observes, they became slaves to their voice. They 
passed whole years in sedentary declamation, and 
before rising to speak on each occasion commenced 
gradually to sound their voice. On sitting down 
again after pleading they still continued to emit 
tones, leading their voice down from the liighest to 
the lowest pitch, and, as it were, collecting it into 
a state of repose by passing it through a scale. 

of the habits of mankind ; and how their powers of memory were 
developed by incessant and laborious exercises. Kayser shows 
further that even the mature Sophist stiU submitted himself to a 
severe discipline in order to preserve the readiness of his faculties, 
and supplemented his public work by an arduous soUtary practice of 
his art. 

^ Luolan, Faeudologisia^ Aristophanes, Nubes, 

^ FhUostratus, op. oit. 1. ii. 12, p. 258. 

8 Ibid. 30. 

* De Oratorey 1. i. 9. 59. Compare Martianus Capella, De JEthetoricay 
circa finem. 
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The most celebrated achoola of rhetoric were those 
of Isocrates and Aristotle. laocrates, finding himself 
disqualified by a nervous disposition for the duties of 
a public speaker,' confined himself to teaching the 
elements of his art,* and writing orations to be 
delivered by others. He bestowed an immensity 
of care on the composition of his written speeches, 
as is shown by the fact that he spent more than 
ten years in elaborating and polishing his Panegyric 
oration,' His style was artificial and figurative, and 
Ms great aim smoothness of diction* and artistic 
gesture.^ Hence we may infer that the pi-incipal 
matters he taught his pupils were the construction of 
mellifluous sentences, and the introduction of pleasing 
tropes and amplifications as well as a graceful method 
of gesticulation during delivery. Though a pupil of 
Cforgias. and deeply imbued with some of the principles 
of the Sophists, he was opposed to their worst ex- 
travagances.* 

The rhetorical teaching of Aristotle was nearly 
the opposite of that of Isocrates, and was directed 
mostly towards inculcating the principles of truth 
with logical disputation and forcible argument. The 



' Plutarch, in Vitii Decern Oratorum, eab Jsocrate, e. 29, et esq. 

' His class reached to the number of 100 pupils, oaoh of wliom 
paid him 1,DD0 drachmie [about £40) for Ma course of instruotion. 

' LoDginuB, De Sulilimiinti, c. 4. Ic waa obBotred that Alexandet 
oonquered all Asia in a less time than it took Isooratea to Dompoae hia 
PanegTiic oration on the Persian war, 

' Ibid. c. Hi. ravUi. 

° Cicero, Tutailan/e DiiputatuiiKe, 1. i. o. iv. 

■ Bee Sionysiua of HaUcaruassoB, De Veleribut S/ieloriius Obieriia- 
fnnei, sub Jaocrale. 
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IWorks of the great philosopher are too well known, 
however, to require any further comment here. 

Distinct from the duties of the rhetoricians were 
those of a fimctiooary termed the phonasciis'^ or voice- 
trainer. The sphere of this professional seems to have 
extended to the cultivation of the voice both for speech 
and song,' hut from a purely physical point of view. 
■It is probahle, indeed, that all respectable youths took 
lessons from such a master, as the Athenians were 
excessively attentive to accent and tone of voice, and 
altered the ' ss ' to ' tt ' in their words, from a dislike 
to the hissing sound of the former,^ The phonasmis 
taught his pupils the most refined mode of pronun- 
ciation, the proper modidationa and inflections of the 
voice,^ and superintended classes ' in the daily practice 
of systematic exercises.* Such exercises were under- 
taken in the morning when fasting, as a belief pre- 
vailed Lhat the voice would- be injured if exerted 



^miiainchi (see Stephanus, Thesaarua Lingua Oreeie, i. v.), literally 

la who practiaos tlie voice." Hence the wotA was often used ae 

[most equivalent to " vocalist." JAunosci are defined by Galen 

.0 the kithara, publio criers, and actors in tragedy and 

Kfnmedy: " Dc Compoiilimie Phannaorum Secundum Locos, 1. vii. c. i. 

*~ ' [monly employed by later autliors, e.g., 

' Quintilian, 1. zi. o. iii. 23; Ya\Aai JEgmeia, De £s Medica,\. iii. c. 2S. 

* QuiulJliau, 1. xi c. iii. 19. 

* See tnoian, Judicium Vocalium. They called perflona with a 
TODgh voice KutXaBipm, from a waterfall near Athens. Aristophanes, 
M^rmane, 381 ; £q«ites, 137, etc. 

' Snetonius, i» Vila .Aiifffsli, o. Bi. 

* " Phonascus— 
Inatructas doonit sunarc elaases." 

— Sidoninfl Apollinorls, 1. iv. H. 
' Called ina^uvfiafi!, or voci/iratiBnes, Galen, Be Saiiitato Taenia, 



I. loS. Demoathene 



pp.4 



i 328, 1 



after eating,' The otject of the voice-practice was 
to soften the natural asperities of the vocal oi'gana,* 
or to strengthen the chest and throat by reciting or 
ainging verses to a kind of aeale.^ The pupils were 
required to have their verses, preferably epic or iamhic, 
off by heart, and manuals containing extracts suitable 
for the purpose were published* When about to 
recite, they commenced gradually by repeating de- 
tached sentences of the verses at short intervals, 
during which they walked about. Afterwards they 
proceeded to declamation or vociferation, as it was 
called, at first on the baas notes, making the voice 
descend aa low as possible. Then the tones were 
raised in a measured manner until the highest pitch 
was reached, whence a gradual descenfc was made back 
again to the gravest notes. ^ Por a singing exercise 
the practice must have been very similar, but the 
chief efforts appear to have been put forth in order 
to reach and sustain high notes.* 

' Arifltotle, Froblcmata, d. Jd. 22. Compare the following' state- 
ment of Oribasiua p. i. o. 5) : " The voice must not be eiercised 
when great and eTidcnt cmditieB of tbe stomach arc present, lest 
corrupt Tspoiire be diBtributed largely through the body." 

' Alexander AphrodidensiB, ProbUmata, 1. i. IIB. 

' Antyllus apnd OribftBinm, 1. vi. c. 8, 9, et seq. 

* Diogenee Laertius, 1. ii. a. 103, in Vita Aristippi. 

' Antyllua (loo. cit.) states Qiat after long eiperienoe he hfu found 
aicen^ of the voice in thia manner most healthful and conduoive to 
the well-being of the body. OiBliiiB AurBUanus (J)s Morbie ChrenieU, 
1. i. 0. 1, G : L ii. c. 6) also recommends declamation under a master 
[adkibito prieeeplore) as a valuable sanitary exercise in variooa 
diseases. Several other ancient phyaiaiana give similar odvioe. Poi 
further information on the subject see Hieronymus Merourialia, De 
Arte GyvmaiUia, 1. iii. o. 7 ; 1. vi. o. S. 

' Antyllus (loo. cit. c. v.) warns those who resort to declamation as 
a sanitary eiercise against forcing the voice on the high notes. 
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As public contests were held at which a prize was 
awarded to him who could best recite the poems of 
Homer or other compositions, a great rivalry was 
established in the matter of declamation.^ Such 
trials took place in the open air, during the Pythian 
games,* for instance, and hence one of the principal 
endeavours was probably to be heard clearly at a 
considerable distance. In like manner the immense 
size of the theatres, their general acoustic arrange- 
ments, and the device of the masks that were worn, 
would make it necessary that the actors should de- 
liver their speeches with as great a volume of sound 
as possible. From such causes the spirit of emulation 
would incite the performers to practise declamation 
vigorously and incessantly, and even to cany their 
efforts to a dangerous excesa Thus we find Plutarch * 
warning his disciples against indulging in violent 
vociferation, by which the voice is forced and stxained 
to an extraordinary extent, for fear of such calamitous 
consequences as ruptures and convulsions. That even 
the orators were not free from the vanity of making 
an exhibition of a tremendous voice-power appears 
from the incident related of Cameades.* This 
philosopher used to address his class in the public 
gymnasium, and often spoke so vehemently, that at 
length the manager of the hall was obliged to re- 
monstrate with him. Upon which Carneades retorted, 



^ PlatO) lo, c. 1, et passim. 

^ Plutarch, Sf/mposium, 1. i. q. iy. 1. 

' De Tuenda Sanitate, c. 16. 

^ Diogenes Laertius, in Vita. 
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" Pro\-ide then a measure for the voice,'' " The 
audience is a measure," replied the manager. 



Tlieir 



Not less signal than their other institutions 
was the theatre of the Greeifs, and the dramatic 
creations of ^Eschylus, Sophocles, Euripides, and Aris- 
tophanes are still regarded with admiration. The 
drama had its origin in Attica, and was the outcome 
of various popular exhihitions, such as the public 
recitation or chanting of poems to the sound of the 
lyre by a kind of wandering minstrels called rhap- 
sodists ; impersonations of Apollo and Dionysus and 
the myths connected with them for religious purposes ; 
hut more directly of the Dithyrambic and Phallic 
revelries in which the exuberant spirit of the people 
found an outlet.^ The first representation which 
decidedly partook of the nature of a play is thought 
to have been devised by one Thespis, and to have 
taken place at Icaria, a small village near Athens, in 
the year 335 B.C. When the drama became national 
the performance only took place once a year, during 
the Dionysiac festivals, wlien three plays, called a 
trilogy, were acted, which occupied the whole day. As 
almost all the populace Socked to see these spectacles, 
the theatres were very spacious, without a roof, and 
capable of holding from 30,000* to 50,000 people. 



' Ariatotle, roetiet 
* Flato, Sympositii} 



'. 15. See Donaldson, Theatre of the Omit. 
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Under theae circiiiustancea, in order that the audience 
might be able to aee aud hear the actors, apecinl 
arrangements and various artificial expedients were 
necessitated. In the centre of the theatre, in front 
of the stage, was placed the characteristic element of 
the Greek drama, the chorus, who sang, danced, and 
often carried on a colloquy with the actors relating to 
the situations in the play. The actors themaelves wore 
large masks, which represented as artistically as pos- 
sible the faces of the characters supported. Theae 
masks had wide-open months, from which a kind of 
speaking ti'umpet-^ led to the actual mouth of the 
player, whose voice, delivered in a singing tone, was 
consequently rendered loud and sonorous. In order 
Btill more to amplify the sounds of the voices, a series 
of bell-shaped vessels of bronze,^ which re-echoed every 
tone, were fixed on pedestals around tlie inner wall of 
the theatre. By such contrivances the most distant 
amongst the spectators were enabled to recoguize the 
characters on the stage and to hear their apeechea, as 
well as the songs of the chorus. 

The training of the chorus, which numbered from 
fifteen to i'our-and- twenty members in each play, 
was the duty of a special of&cer, who insti'ucted them 
both in dancing and singing.* His services were con- 
sidered of the greatest importance, and on some 
occasions, when rival pieces were about to be presented, 

DonaldBon, op. cit. p. 24S. 

Callad ftx'""; VitruviuB, J)e ArchileHura, 1. v. c. S. See an 
■ation of Ko. ancient theatre in Kireher's limurijia Univcrialii, 
Bonue, 161)0, torn. u. p. 282. 

' ChUo* xopii*iaiiffKi\oi, Ariatophanes, EceUiiaziisie , 806. Pcotabl}' 
ha was a phmiaKHt as well. 



an eager contest took placB, in order to obtain the best 
chorus -master.^ 

The greatest paina were taken to ensure a per- 
fect uniformity in voice and action between the 
different members of the chorus, so that even if 
one of them was found to sing more powerfully 
and beautifully than the others he was at once 
separated from them,' The chorus-master accom- 
panied his chorus into the theatre, where he filled 
the part of corypliavs, or leader in the songs and 
dances.^ 

Their MvMe. 

Singing was a popular and much practised art 
amongst the Greeks as early as the time of Homer,* 
who describes the virgins that ministered in the 
temple of Apollo at Delos aa having the power to 
ravish those who listened to them by the sweetness 
of their voices and versatile faculties of song.' But 
although the Greeks at every peiiod of their history 
were passionately fond of all kinds of music, there ia 



' Demoathenes, ia Midiam, c. IT. 
» Aristotle, Politica, 1. iii. c. 8. 

• Soholiast in DemoetheniB, loo. cit. Aristotle, Bs Mundo, c. vi. 

* About 850 b. □. 

' Ko<~|iai ^riKiiSfs— 

Uarruy 3' Bi'flpiinoi' ifxviis Kal Kpf u^aKiaTrby 
lAiKiiirff laaatr f olij Se me butIi fxairras 
fSi-y}nr8'- oCtb vipw icaAfl iriinip-itpfv iaiifi. 

—Synmaa in Apollmem, 157—164. 



nothing in their extant treatises on the art, or in 
the fragments of their melodies, which are preaerved, 
to indicate that tliey had attained such a proficiency 
in composition as would mate their performances 
agreeable to modem ears.' Both Plato* and Aris- 
totle,' in their philosophical works, devote much 
time to considering the position that music should 
hold in the education of youth. Plato especially 
inculcates the principle that young men should he 
taught to sing to the lyre in oixJer that their voice 
and ear may he refined by cultivating the clear and 
precise perception of sounds that is demanded when 
learning to render tone for tone. It was abso- 
lutely essential that every one who had the entry of 
good Athenian society should have some practical 
knowledge of singing or playing on an instrument. 
As Cicero* observes, the Greeks thought that the 
highest amount of culture v/as displayed in the 
graceful performance of vocal or instrumental music. 
Thus we find that such leaders as Alcihiadea' and 
Epamiuondaa * are recorded for the possession of con- 
siderable skill in singing to the lyre, whilst Them- 
iatoclesj in the early part of his career, having 
declined the lyre when it was handed to him at a 
banquet, was set down as a person of rude i 



' See Bumey, General Bistort/ of Mnsic, vol. L 

* Legii, 1. rii. 895. 

* Falitiai, 1. yiii. 

* l^euloHX Ditputaliorua, 1. i. c. 1. 
' PlatBToh, in Fita. 

' Cicero, Ion, cit, 

' Ibid. On the high estimation in ii-hich the Greeks 
held music, see Quintiliao, 1. L e. i. 



The moat applauded display of vocal power consisted 
in singing a class of soiiga called orthian. They 
were composed ouly of high notes, and had to be sung 
with great vigour and intensity. Hence very few could 
sing them.^ 

Modem musicians are generally agreed that the 
Greeks had no knowledge of counterpoint, so that 
in singing or playing in concert they only made use 
of notes in unison or octaves, and never practised 
any kind of bass accompaniment. Moreovei', the 
scale employed in the best period of Greek muaic 
did not extend beyond eight or ten notes. As they 
failed to invent a simple and systematic musical 
notation, their melodies have not been transmitted 
to ns, with the exception of a few fragments which 
scarcely suffice as a representative sample. These 
fragments have, however, been reduced to modem 
notation with considerable precision, and are evidently 
crude productions, which possess little merit according 
to our conception of melody.* Viewing these im- 
perfections of Greek music, the question may ariSB 
whether those who practised it were as liberally 
endowed with the natural gifts of voice and ear as 
the moderns. From physiological analogy, no doubt 
can exist that the Greeks had all the power and 
executive faculty of voice to sing tlie most difficult 
compositions of recent masters, just as they must 
have had the manual dexterity necessary to perform 



' Aristotle, FrdUmm 
" Saa Barney, op. i 



19 ; and Chappell, Histonj of 
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the most rapid and intricate of our instrumental 
pieces. Similarly, as regards aural appreciation of 
sound, the quality of their senses in this respect must 
have been as delicate as it was in other departments 
of artistic taste, i.e., in poetry, painting, sculp- 
ture, etc. There was no deficiency of animal con- 
stitution, mental or physical, revealed in the character 
of Greek music, but an incomplete knowledge of 
acoustic principles and of the full variety of phases in 
which sound can gratify the susceptibilities of the 
organ of hearing. It may seem strange that the 
Greeks did not attain the same perfection in music 
as in other fine arts, but our surprise will be lessened 
if we consider that poetry, painting, and sculpture 
consist essentially in a faithful imitation of the beau- 
tiful in nature, of which the type is everywhere 
present, whilst the advancement of music more re- 
sembles that of experimental physics and is depen- 
dent on discoveries which, although they may 
sometimes be made early by accident, are more 
©ften the result of patient investigation and step- 
by-step progress through a lengthened period of 
time. 



Their Medicine and Hygiene of the Voice, 

Not only did the Greeks cultivate the greatest 
suavity and smoothness of voice by mechanical exer- 
cises, but they also had recourse to bathing the mouth 
and fauces with various emollient potions or medi- 
caments. This practice appears to have been mainly 
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adopted by the Sophists who, whilst speaking, were 
often accompanied by a servant bearing a flask of 
demulcent hquid at which they sipped from time to 
time.^ The chief ingredient in these draughts waa 
tragaeanth* Even lawyers resorted to plasmata,' 
as they were often termed, in order to soften and 
sustain their voices whilst pleading. Some simply 
took sips of warm water* for the purpose, whilst 
others imbibed a vinous plasma.^ It was probably 
a constant custom with singers and actors to drink 
bland and medicated fluids for the benefit of their 
voices. Hence, at a later period, we find St. Jerome ■ 
accusing certain of the ehiu'cb choirs of bedewing 
their mouths and throats with sweet medicaments as 
if they belonged to a theatrical conjpany. One 
instance is on record of a member of the dramatic 
chorus who poisoned himself with a potion taken 
to improve his vocal powers.^ Onions and garlic 
were considered beneficial to the vocal organs, but 



' Ibid. 

' " . . . liqaido Cam plasmate giittur 
Mobile collueris." 

-PeraiuB, Sot. i. 17. 
' "At tu mtilta diu diois, Titreieque tepentem 

— Martial, 1. vi. ep. 35. 

' " ChodanttBar capienB plasma TiDum ; " HieroDymna (Jerome), 
Quaaiiones i« I'uralipamenon, ii. c. uiri. 10. In Migne, op. (at. 
Ber. Lat. vol. iiiji. col. 1402. 

' CoinmentaTia in Ephtolam ad Ephiiioi, o. v. 19. Id Migne, op. 
dt. vol. uvi. ool. 528. 

1 AntiphoD, Oralio de CliOreuta. 
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perhaps the greatest virtues of this kind were attri- 
buted to the leek, from which the voice was said to 
obtain a singular brilliancy.^ Singers thought they 
derived great advantage from partaking of legumin- 
ous vegetables or pulse, whence they were often 
familiarly spoken of as "bean-eaters."^ All kinds 
of firm-fleshed fish and eels were considered to assist 
the vocal powers.'^ Yolk of egg was taken for 
roughness of the fauces.* A kind of berry, called 
carpesiunby probably cubebs, if held in the mouth was 
believed to confer clearness of voice and distinctness 
of pronunciation, wherefore some eminent orators 
never spoke without it.^ The property of render- 
ing the voice sonorous was attributed to the waters 
of a fountain near Zama, and to those of another 
in the island of Ceos the opposite quality.^ The 
Greek physicians had many prescriptions for arte- 
riaccB, as they termed combinations and preparations 
of herbs and drugs, which they conceived would act 
on the air-passages in such a way as to render the 
voice clear and tuneful. The ingredients were mostly 
of a gummy, resinous, saccharine, or oily nature, 
such as Arabic gum, tragacanth, extract of pine cones. 



1 Aristotle, Problemata, s. xi. 39. Pliniiis Secundus, 1. xix. 6 (33) ; 
1. XX. 6 (21). 

< ' laidoms, De Eeclesiasticis OfficiiSf 1. ii. 12. In Migne, op. cit. 
TSL ^T^^" ooL 792. Kabanus Maurus, De Inatitutione CUricorum^ 

ToL OYii. col. 362. 

Athflnfenm, 1. xiy. o. 19. 

•Waff ai SmUmium, Lugdimi, 1548, in Nerone^ 

''^hiforidemf 1. iv. 769. 
niTius, 1. Tiii. o. 4. 
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honey, liquorice, oil of sweet almonds, thyme oil, 
linseed, etc' 

On the other hand, certain substances were con- 
sidered injurious to the voice, and were avoided by 
those who were anxious as to the condition of their 
throat. Many kinds of fruit were believed to render 
the voice husky. Figs, especially, were thought to 
be extremely noxious, particularly if eaten in the 
middle of the day.^ The Greeks were excessively 
fond of figs, and it was popularly supposed that by 
merely abstaining from them a tine voice might be 
secured. Thus an instance is related of a man who 
became an eminent actor through nob having touched 
a fig for eighteen years.^ Apples,' pears, and. 

' Most of these arltriaea, or voice preflcriptioDS, were oomptMod rf 
tiiB clusB of drugs DOW oajled expecioranu, and were given in coughs 
and oolds, etc. They were g«iierallj very oomplei, often oontaimnj 
twenty or thirty different things. One or two aampleB of the mora 
tdniple may be g^iren here, 1 . Take : of pure myrrh, 24 parts ; trag«- 
canth, 28 partB ; liqaoricB root, 18 parts ; resin of turpentine (probaWy 
Chian turpentine), 18 parts : the wboleto be mixed together and made 
into pills, teetmdam artem, the size of a bean (about 5 (^rainn each] — 
Scrihonius Largus, Be Q)mpiisiti<ine JfediDamentorum, a. la, 2. Take ; 
of pine nuts, almonds, white poppy seeds, each 80 grains ; of oinna- 
moQ, clores, liquorice juice, tragBcanth, ^ger, gum arabio, stara}!, 
seeds of gourd, cuoumber, pumpMii, and lemon, eac)- 60 grains ; 
bitumen, 20 gTBins; syrup of violeta, ISO grains ; add a pint of water, 
BOme sugar, and make into a mixture the consistency of honey ; 
a tablospoonful for a dose — ^Nicolaua Myrepsus, I>e AjitidotiB, o- 97. 
Horehound was a faTOnrite voice remedy, and one noatmta of which it 
is the ehief article was believed to have been devised by St. Pet«r — 
Ibid, c, 90. For a ireatise on iTteriac^, see the seventh book of 
Galen's Bi Compotitime Fkarmacorum Stamdum Lo4os. 

' Atbenieus, 1. iii. 18, 19. 

5 Ibid. 

' Suetonina, in Ncrotie, o. 20. 
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nuts,^ were regarded as destructive to the sweetness 
of the voice. Cold drinks were studiously avoided.^ 
Singers and speakers were also very attentive to 
their mode of life, avoiding all excesses in eating 
and drinking, taking systematic exercise^ and pro- 
moting in every way the purest tone of mental and 
bodily health.* 

The Eomans. 

Their Relations with Greece, — Before the founda- 
tion of the city of Eome, about 750 B.C., central 
Italy was inhabited by a number of diverse races 
whose former existence is now symbolized by the 
survival of such names as Umbrians, Oscans, Sabel- 
lians, Etruscans, Latins, or more collectively Tyr- 
rhenians. The Tyrrhenians were probably Pelasgians,^ 
who played the same part in the early civilization 
of Italy as in that of Greece by importing the 
germs of her arts and sciences from the more 
advanced nations of Egypt and Asia Minor. In 

^ Athenaeus, 1. ii. 42. 

2 Cicero, Be Oratore, 1. ii. 70. 

3 Martianus Capella, loo. cit. 

* *'Itaque scribit Aristoteles (lib. 7, De Animal.) ^ cantores absti- 
nere solitos a Veneris obsceenitate, ut diutius sine ulla mutatione 
Yocem retinere possent snavem et canoram, quae flagitio corrumpe- 
retur. Et Caluns orator plumbeos laminas de nocte adbibebat corpori 
ad cohibendos libidinum sensos et ludificationes, quae in somno con- 
tingerent, quo yegetior deinde laborem studionim et dicendi conten- 
tionem sustineret." Gresollius, Vaeationes AutumnaleSy Lutetiee 
Parisiis, 1620, 1. iii. c. 11. 

* See Lepsius, Ueber Tyrrheniacke'PeUsger in JStrurien, Leipzig, 
1842. Donaldson, VarronianuSy cb. 1. s. 9, 10, etc. 



support of this view the historian Dionysius of 
Halicaniaaaua,^ describes the sacred ritea of the in- 
hatifcants of Falerii, an ancient city of Etruria, as 
similar to the religious ceremonial of the temple at 
Argoa. 

The actual origin of Eome is lost in fable and 
obscurity.^ For several centuries the Eomans were 
an uncultured people, who paid no attention to fine 
arts, but in obedience to strong military instincts 
thought only of war and conquest.' In proportion 
as they subdued the iieif;hbouring states they adopted 
their arts and institutions almost as freely as they 
absorbed their population and territory into their 
own political system. Aa soon as the circle of 
Roman conquest extended to the Greek coloniea of 
Southern Italy and Sicily, called Magna Grfficia, the 
elements of science and learning began to make their 
way to the capital. In 272 B.C. Tarentum, the home 
of Archytas, and sixty years later Syracuse, the stage 
of Archimedes, fell under the domipion of Rome. 
Trom this point the history of Roman civilization is 
no more than an enumeration of what they borrowed 
from the Greeka. Th\is it became a staple observa- 
tion that " victorious Rome was herself subdued by the 
arts of Greece."* But the Romans had no native 
genius for the highest mental purauits ; they were 
mere imitators, who not only never surpassed bat 
never even equalled their 



' Aatiquiialei SoaianiC, I. i. 21. 

' See Plutarch, Life of Somidaii, oh. i. 

' See Eonasean, Dktitmnaire de Muaii/iie, art. C/iobjob. 

* Gibbon, Sielim and Fall 0/ tie .Hwnan Empire, ch. ii. 
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Their Oratory, 

The republican constitution of Eome was well 
adapted to engender and nurture oratory, and many 
of her public men, such as Cato the Censor, the 
Gracchi, Julius Caesar, and Hortensius, were doubtless 
fine speakers. Of Tiberius Gracchus it is related 
that whilst speaking he kept a servant with a pitch- 
pipe concealed behind him, who sounded a note to 
stimulate him when languid in his delivery, or to 
recall him to moderation if he became excited and 
strained his voice.^ In Marcus TuUius Cicero we 
behold the flower of Eoman eloquence, and his 
treatises on rhetoric are a proof of how earnestly he 
studied and thought about his art. In his philo- 
sophical writings the Latin language appears at its 
perfection, but we look in vain for any originality 
of conception or addition to the natural knowledge 
of mankind. Yet few will so far concur in the 
opinion of Mommsen ^ as to regard him in the light 
of " a mere advocate and not a good one." 

The most celebrated of Eoman teachers of rhetoric 
was M. Fabius Quintilian, who, however, lived some- 
what later than the golden era of Latin literature. 
His Insiit'idions of Oratory is the most complete 
and systematic treatise of the kind that we have 
inherited from the ancients, and this work is perhaps 
the only example in Eoman art to which the Greeks 

^ Cicero, De OratorCy 1. iii. c. 60. Plutarch, in Vita^ etc. 

* * * Cicero hatte keine Ueberzeugung und keine Leidenschaf t, er war 
nichta als Advocat, und kein guter Advocat." Romische Geschichie, 
B. V. c. 12. 



36 Jntrodaeiion — Historical Review, Etc. 

did not produce a superior counterpart. Quintilian 
enters with exactitude into every question relating 
to his subject, from the education of the youth' to 
the final accomplishments of the mature orator. His 
remarks about the voice and its management are 
minute and judicious, and he points out the dis- 
tinction between the aims of the singer and speaker.' 
The former must soften and smooth all his tones, but 
the orator is often called upon to declaim with 
roughness and vehemence. He also advisee to cul- 
tivate the voice in its middle compass, for the deeper 
tones want force, whilst in the highest key the voice 
is in danger of being cracked.* He observes that 
whilst speaking the breath should not be di'awn too 
often, in order to avoid breaking the sentences to pieces.* 
He condemns treating the vocal organs with too much 
delicacy, as in such case they are not equal to an 
emergency,^ and he agrees with Cicero in recommend- 
ing a moderate resort to the exercises of the pal^estra.^ 



Their Drama. 

The Eoman theatre resembled the Gi-eek, of which 
it was an imitation, but, perhaps from a disregard 
for music, they appear to have almost done away 
with the chorus. It also seems likely that the masks 
were not invariably worn.' The Latin playwrights 
failed when they attempted originality, and were only 



• Ibid. 63. ' Ibid. 26. 

' Cicero, D> Divinatiime, L i. 37. 
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successful in translating and adapting plays from 
the Greek, as exemplified in the productions of 
Plautus and Terence. Ovid wrote a play of merit 
which is lost, Seneca ten magniloquent tragedies 
which are preserved, but Varius alone had any 
fortune in this direction, and was the author of a 
fine tragedy, ranked with the Greek by Quintilian^ 
and alluded to by Virgil* in the line — 

'* Sola Sophocleo tua carmina digna cothumo." 

But doubtless the popularity of the drama with the 
Eoman people was stemmed by the more congenial 
attractions of the gladiatorial contests and wild 
beast fights of the arena. One Eoman actor of 
comedy, however, Quintus Eoscius, attained great 
eminence in his profession, and counted amongst his 
admirers and friends some of Eome's most powerful 
citizens.^ He gave instruction in declamation, and 
Cicero himself took lessons from him. One incident 
mentioned in connection with Eoscius illustrates the 
fact that the ancient actors intoned or chanted their 
speeches to a musical accompaniment, in a manner 
somewhat similar perhaps to the recitative of a 
modern opera. He stated that when through age he 
lost the full vigour of his vocal powers, he would 
make the flute players perform more slowly and 
softly in order to accommodate the growing weakness 
of his voice.* Contemporary with Eoscius was 
iEsopus, a tragic actor, who also gained great popu- 
larity, but little further is recorded of him. 

1 L. X. c. i. 98. * Echga, viii. 10. 

3 Macrobius, SatumaHa^ 1. iii. c. 14. 
* Cicero, J)e Oratore, 1. i. c. 60. 
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Their Music. 



The primitive music of Rome was borrowed from 
the Etruscans, whose form of worship, like the 
Greek, included a processional chorus of basket- 
hearing vii^ins or canephorcB, who hymned the gods 
in the songs of the country.' The rude throats of 
the first Roman soldiery gave utterance to their 
martial spirit when they improvised a boisterous song 
to the praise of their general. But in the reign 
of Numa a more polished choir found voice when 
the Salii, or priests of Mars, celebrated the virtues of 
the warrior god to a warhke beating on the sacred 
aliields or ancUia.^ Music, however, obtained uo 
positive footing amongst the hardy Komans of the 
Commonwealth, and never held a place in the eduea^ 
tion of their youth. It was only under the un- 
disputed supremacy of the Empire and the estab- 
lishment of universal peace, when the influx of 
Greeks and Asiatics rendered the city cosmopolitan, 
that bands of female singers, instrumentahsts, mimes,* 
etc., flocked into the capital from the East and other 
parts, and were engaged to perform at the banquets 
of the wealthy.* Music was, therefore, always an 
exotic cultivation at Rome, and its practice in private 



' DionysinB ot Halii 
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was at variance with the austerity and simplicity of 
the typical Eoman character.^ The only notable 
exception to this rule was furnished by the insensate 
Emperor Nero, who not only sang in retirement for 
his own gratification, but also appeared on the stage 
at Eome and Naples, and even travelled to Greece to 
enter the lists with his voice at some of the public 
contests.* During the greater part of his career he 
only spoke or sang under the direction of a phonascus 
whom he kept in constant attendance on his person.^ 
He sacrificed his ordinary personal comfort and 
almost starved himself for the sake of liis vocal 
powers, feeding on leeks ^ and refraining from apples ^ 
and every kind of food that he fancied might duU 
the clearness of his voice.^ 



The Middle Ages. 

Transition. — In a measure equivalent to the material 
success of the Roman arms, the science of Greece 
obtained the mastery of the world in the domains of 
thought, and the Augustan age may be regarded as 
a happy union of the highest bearings of the mind 
with the physical attributes of political and military 
supremacy. But the perfection of prosperity and 
peace, by promoting indolence and extravagance, 

' Oioero, Tu8culan€R DisputationeSf 1. i. c. 1. 

^ Suetonius, in Nerone^ o. 20, 21, 22. 

» Ibid. 26. 

^ Plinius Seoundus, 1. xix. c. 33. 

^ Suetonius, loo. cit. o. 20. 

' '* Quamquam exigu» yocis et fuscse.** Ibid. 
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gave birth to the corruption of good mannera, which 
achieved the dissolution and hastened the decay of 
both. Soon, however, the restless faculties of man- 
kind recombined under a new mental phase, which 
strolled into light through the wreck of all Pagan 
institutions, and the dominion of the Chiiatian Church 
was raised over the ruins of Grecian science and 
Roman conquest. 

Freservation of Oratory by the Primitive Church. 

By the scriptural authority of tlie N"ew Testament, 
and the apostoUc example, the fundamental principle 
of Christianity has always been to preach the Gospel 
to every creature. The cultivation of eloquence, more 
or less systematic, was therefore a necessary part of 
the activity of the Primitive Church, and most of the 
early fathers, such as Ignatius, Origen, Athanasina, 
Gregory Nazianzen, Basil. Chryaostom, and many 
others, had all the quahties of vigorous and pohahed 
oratory. At first the dehvery of sermons, or homilies, 
was restricted to the bishops, who alone had the ■ 
licence to debate and the learning to expound 
the difficulties of the sacred doctrine. But the 
great and rapid increase in the number of congre- 
gations soon compelled the extension of this ofBce 
to the presbyters or elders ; and after the fifth 
or sixth century the deacons, or lowest order 
of ecclesiastical ministers, were authorized to preach 
the people.' During the Middle, or Dark 

See Bingliam, ^iitiqvitiea of the CArittiaa Chureh, book xiv. uh. 4. 
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Ages, as they are often called, from the general 
deficiency of education, the distinction between the 
clergy and the laity was at its height, as the advan- 
tages of any learning or culture that existed were 
almost exclusively on the side of the former class. But 
the irregularity and uncertainty of social and political 
institutions during the period which intervened 
between the final collapse of the Eoman empire in 
the West, through the repeated incursions and ravages 
of barbarians, and the foundation and consolidation 
of the various states of modern Europe, almost anni- 
hilated contemporary civilization. After the twelfth 
century, however, a revival took place, at first in 
Italy, and studies of literature and science were ener- 
getically pursued, which have culminated in the 
enlightenment of the present age.^ 

During several centuries in the West the only con- 
tinuous and consistent students of rhetoric, if any, 
were the bishops, who had to direct the operations 
of the inferior clergy. In the seventh and eighth 
centuries, at least, the writings of Isidorus of Seville ^ 
and Eabanus Maurus,^ show some attention to oratory, 
amongst the other ecclesiastical functions ; but in the 
tenth century the obscurity of ignorance is scarcely 
penetrated by a single ray of learning. After the 
restoration of letters the ministers of the Church were 
probably among the first who felt the influence of an 
improved education, which they showed in their 

^ For a succinct account of the Eenaissance, see Gibbon, op. cit. 
oh. Ixvi. 

' Op. cit. etc. 
^ Op. cit. etc. 
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religious discouraea. By studyinjj the Greek and Latin 
literature of philoBopliy and eloquence a spirit of 
imitation and emulatioD was awakened, and from the 
elaborate and erudite work of Creaollius/ the pre- 
cursor by nearly a century of Eoasuet and Masillon, we 
may infer that the prelates of the Church had long 
cultivated the arts of oratory with an attentive discri- 
mination not unworthy of a rhetorician of ancient 
Athena. Cresolliua analyzea with a remarkable learn- 
ing, grace, and acumen, every motion of the body 
and features aa minutely and categorically as Euah' 
studied the inflectione of the voice. He also treata at 
length of the tones of the voice and the pronunciation 
of the orator, illustrating his remarks at every point 
by reference to the highest claaaical writers. 



State of tJte Drama. 

The theatre during the Middle Ages furnishes but 
little matter worthy of comment ; as in fact it scarcely 
had any tangible existence. Both in the Eaat and the 
West the Greek and Latin languages were in a 
moribund condition, so that the masterpiecea of the 
Athenian or Eoman stage could only be understood 

' Cresoilius, or Louis Ctfaol, was bom in 1668, and foe many }reai« 
acted as gecretary to the GJeoeral o£ the Josuita. The worlc reterred 
to is entitled, Vacalioiitt Autumiialea, tiie de perfecta nrnlorii aelione *t 
prmunciatiwie, Paris, 1620. He also wrote a Theatrum Vttfrum 
Shtlerum, and one or two books of a, different class. 

' The Fhileaosihy of the Buman Voice. Philiidelpliia, 1830 ; 6th ed. 
1864. 
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by the courtiers of Constantinople or the higher 
ecclesiastical ministers, whilst at the same time there 
were no playwrights of genius to create a new 
national drama in the vernacular tongue. There 
were, however, certain popular exhibitions of acting, 
called mysteries, moralities, farces, sottiea, etc., most 
of which were representations of acriptural episodes, 
or consisted in a display of wit extempore or mere 
hiiffoonery. The only interest in these disorderly pro- 
ductions is derived from the circumstance that their 
licence was probably instramental in unfettering the 
modem drama from the strict unities of the classical 
stage. After the Kenaiasauce an indigenous theatre 
was soon founded and brought to perfection in the 
various countries of Europe by numerous authors of 
more or less merit and celebrity, amongst whom may 
be mentioned — in Italy, Goldoni, Aiiosto, and Alfieri; 
in Spain, Lopez da Vega, Calderoae, and Cervantes ; in 
France, Jodelle, Comeille, and Moli^re ; in England, 
Massinger, Ben Jonson, and Shakespeare; and in 
Germany, Schiller and Goethe.' 



, Nurture and Dissemination of Music h/ the 1 
Church, etc. 



1... ..._ 

^^■of all nations naturally led the early Christians, and even 
the apostles, to express their devotion by singing psalms 
or hymns. As soon, therefore, aa the Church became 
established on a secure footing a regular choral service 

' See Dibdin'B Siatory af the Staffs, toL i. 
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was introduced, and vocal music was thus fostered as 
an ecclesiastical institution during the Middle Ages. 
It appears that a regular choral service was first 
instituted at Antioch, about the reign of Constantine, 
whence St. Ambrose introduced it into the Western 
chtirches.^ For long, however, the science and practice of 
music only suffered deterioration from its rehgious adop- 
tion, as the Christians merely made use of pagan melodies, 
which they deprived of their chief force aud vigour by 
transforming them into chants or anthems, and apply- 
ing them to barbarous hymnal verses.' In the seventh 
century, after the pontifical throne had been consoUdated 
at Home, somewhat of a revival took place, and Pope 
Gregory the Great attempted a complete reform of 
church music. He endeavoured to introduce a system 
into the choral service, and was the firat who separated 
the singers from the regular clergy. As a consequence 
of the efforts of Gregory, Home soon became celebrated 
as the chief source of musical culture, whence issued 
learned monks to teach the other Em-opean nations a 
refined method of singing. 

1. In 596 A.D. Gregory the Great sent a monk named 
Angustin * to England to convert the Saxons, and he 
also taught them to chant litanies. The first church in 
which singing was practised here was in a cathedral fauilt 
at Canterbury, of which Auguatin was the first arch- 
bishop.* Several other monks from Rome also instructed 
the Saxons in music, amongst them Theodore, ordained 

' Sbo HawMna, Eiatwy of Muiic, vol. i. pp. 383, 287. 

' RonBseaii, op. cit. art. Plain Chant. 

' Bede, Evcksiaatiea Hutoria, I. i. o. 2S. 

* HollingHhed'B ChnmicUs, ed. HookDr, 1587, yol. ii. p. 120. 
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Archbishop of Canterbury in 668 a.d. by Pope Vita- 
lian, and John, the Precentor of St. Peter's, who, a 
few years later, received a mission from Pope Agatho, 
and established schools to teach singing in many parts 
of Northumberland.^ In 677 a.d. Putta, Bishop of 
Eochester, was driven out of his diocese by Ethelred, 
King of the Mercians, during some civil commotions, 
and afterwards supported himself by teaching singing 
throughout the province of Mercia.* The Venerable 
Bede himself, who was a monk in a monastery of Dur- 
ham, about 700 A.D. did much to establish the cultivation 
of music on a permanent basis in England, and wrote 
some short treatises on the theory of music. After the 
Renaissance the church choir soon came to be regarded as 
an important institution, and in the reign of Henry VI. 
we find that a custom arose, which was maintained for 
more than a century, of pressing youths to recruit the 
ranks of the choristers.^ Under such fostering circum- 
stances a knowledge of music was diffused through all 
classes, who were therefore encouraged to practise it in 
private, until singing and playing became as universally 
studied in family circles as at the present day. Henry 
VIII. was an amateur musician of some talent. He 
sang, played the flute, and composed the words and 
music of several ballads still extant.* Queen Elizabeth 
likewise is recorded for her ability to sing " skilfully 
and pleasingly " to the accompaniment of a lute.^ 

^ Bede, op. cit. 1. iv. c. 18. 

* HoUingshed, loc. cit. 

' Bymer's Foddera, torn. xi. p. 376. 

* Bumey, op. cit. vol. ii. p. 673. 

^ Camden, Annalea, etc., regnante Ulizabetha, ed. 1717, p. 14. 
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2. Great difficulty was found in teaching vocal music 
to the Treneb and Gei'mans, They are described as of 
gigantic stature, and giving utterance to thunder rather 
than music when they attempted to sing. Prom their 
rude throats, instead of melody, issued such rough 
sounds as most resembled the "noise of a cart jolting 
down a staircase."' In the eighth century Pope Adrian, 
at the request of Charlemagne, sent two monks, named 
Theodore and Benedict,' to con'ect the Gallic chants. 
They established schools at Metz and Soissons, but 
found it impossible to get their pupils to sing the 
Italian music, which contained many florid passages, 
on account of a great want of natural flexibility in the 
vocal organs.^ In course of time, however, the new 
schools were successful, and the singers of Metz sur- 
passed all those of the neighbouring provinces. 

The central figure in the history of mediieval musio 
is Guide of Arezzo, a mouk to whom is attributed, 
amongst other improvements, the invention of solmiza- 
tion, and who was formerly invested with the extra- 
ordinary merit of having discovered counterpoint. This 
celebrated man lived about 1025 A.D., and applied him- 
self vigorously to reform the musical scale, and to root 
out abuses from the choir-singing of liis age. He 
devised a system of notation of such simplicity, that by 
its means boys could be taught as much in a few montfaS' 
Y could previoiisly in several years, and he made 

I pupils practise singing with the aid of the one- 
stringed instrument called a monoc/wrd. Before Guido's 
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time the practice of music was most unmethodical, and 
the choristers followed only the defective guidance of 
habit and ear. Guide, therefore, chastised the singers 
of his day in some bitter invectives, on account of their 
ignorance of musical science. He denied their title to 
be called musicians, and stigmatized them as the most 
senseless class of men of the time.^ 

The rise of popular music in Europe is intimately 
connected with the practice of minstrelsy, viz., the 
singing of verses to the harp by travelling musicians 
devoted solely to such employment. From some such 
vocations appears to be derived the most primitive form 
of popular entertainment. The characters of public 
singer, reciter, or story-teller, in combination or 
separately, are to be found in the dawning civilization 
of almost every nationality, as exemplified by the 
rhapsodists of the Homeric age, the bards of Britain, 
the scalds of Scandinavia, and the story-tellers of 
Oriental life. The representatives of this class, who 
have exerted most influence on modern music, are the 
Provengal poets or troubadours, who arose in France 
about the end of the tenth century. The social rela- 
tions of that period were favourable to these wander- 
ing minstrels, who were respected by the populace 
and welcomed in the houses of the wealthy wherever 
they went. They sang verses, chiefly of their own 
composition, to an instrumental accompaniment, but 
those who had not the gift of voice employed an 
assistant to take the vocal part of their performance. 



^ See the Histories of Music hj 'Bxan.ej (vol. ii. ch. 2), Hawkins 
(vol. i. bk. iv. ch. 6), or Fetis (torn. iv. p. 164). 
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In this country minstrels flourished for several centuriea, 
and must have done much to engender a taste for vocal 
music amongst all ranks of the people. By the reign 
of Elizabeth, however, the state of society to which they 
owed their existence having hecome obsolete, they 
degenerated in manners, and were finally proscrilied in 
an Act of Parhament passed for the " suppression of 
rogues and vagabonds."* 

Of all the events in the course of the musical develop- 
ment of the voice, doubtless the crowning achievement 
is the invention of the lyric drama, where the great 
power of music to awaken the emotions is applied to 
the systematic illustration of human passion. The first 
public performance of a regular opera took place at 
Florence, in the year 1600, when the Euridice of 
Einuccini and Peri was represented in honour of the 
nuptials of Mary of Medicis with Henry IV. of France- 
Previous to that date plays, with songs interspersed, 
bad frequently been acted in most parts of Europe, tut 
the invention of recitative was still wanting in order to 
give the musical uniformity which characterizes the 
modern opera. The merit of this invention belongs to 
Einuccini, and from his own statement he was led to it 
by observing that the actors in the Greek or Eoman 
drama must have employed a kind of vocal intonation 
on the stage quite distinct from ordinary speaking.* 
After the performance of Euridice, the opera soon 
became a national institution in Italy, from whence 



' See Percy, in the intcoduotioii to Reiigve' of AncU 

■ud Warton, Bistory of Engliik Fociry, Dissertation 

' Ab exemplifiad in the case of Boeoios, p. 37. 
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it has gradually spread to almost every country in the 
■world. To reach England it took more than a century, 
and the first opera represented here was Arsinoe, in 
1705, a translation from the Italian, with English 
music and English singers. Having once gained a 
footing, in less than ten years tlie great superiority 
of the Italians in natural vocal powers, euphony of 
language, and inventiveness of melody, led to the 
immigration of singers of that nation, and forced the 
opera to assume the exotic character which it retains 
in this country to the present day. 

Nearly allied to opera is the oratorio, or sacred 
drama, which is a lineal descendant of the mediseval 
mysteries or momhties. It was hrought to its present 
state of elaboration about the same time as opera. 

Perhaps the most remarkable result of the wide- 
spread popularity of music, and its advancement as a 
science in modern times, is the creation of a separate 
office of musical composer. In ruder ages, and even 
amongst the Greeks, the poet performed a threefold 
function, setting his own verses to music and singing 
them himself. But the separation and specialization 
of pursuits is one of the main effects of increasing 
knowledge, which demands that the degree of ex- 
cellence in performance shall progress at an equal 
rate with refinement of appreciation, A complex 
apprehension of phenomena enables us to perceive 
that individuals have seldom the mental and bodily 
gifts, or the physical industry, to approach perfection 
in more than a single mode of action. The crude 
melody of former ages required no rare faculties for 
its production, but in t^ur owi] times the lijgheRt 
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vocal endowments would be of little worth without 
the geniug of the composer, the expression of whose 
conceptions constitutes the only field in which singers 
can exhibit the musical qualities of their voices. This 
chapter would therefore be incomplete without re- 
cording the names of a few of those who are regarded 
3& having first brought vocal music to maturity. 

After the time of Guido we meet with no musician 
of note for nearly three hundred years, and tho first 
names that fix our attention are those of tlie Nether- 
land contrapuntists, John Okenheim and his pupil, 
Joaquin des Prez, who lived in the latter part of the 
fifteenth century. Later on in England by a few 
decades may be mentioned Taveruer, TaUis, and 
Bird. But those who may be referred to as the 
chief sources of modem vocal melody are Palestrina 
of Eome, Scarlatti of Naples, and Henry Purcell 
of England. Palestrina and Scarlatti flourished about 
the middle of the sixteenth century, Purcell nearly one 
Imndred years later. The memory and works of the 
most illustrious composers in whose liands opera attained 
perfection are still fresh, and here the names of Handel, 
I'orpora, Mozart, Beethoven, and Weber, stand pre- 
eminent. The first high efforts in oratorio are due 
to the genius of Stradella, Handel, aud Haydn.' 

The Two Faculties of Voice— SrEEcii and Song. 

Considering the voice with an analytical regard, we 
are stmck not more hy the greatness than by tlie 

I See'CiifBeyiu' Hawldiie, op. cit. 
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tdiversityof its powers in two essentially distinct spheres 
of exertion. The first ia the sphere of language, the 
second that of music. The ruling spiiit in the one is 
eason, in the other emotion. 

In the utterances of the speaker we hear the voice 

as an agent of the brain, as an outward expression of 

mental activity, making intelligible the workings of 

Uie mind. Here sound fulfils a secondary office, acting 

) a though t-bearerj as it flows onwards like a river 

' crowded in its course with nascent ideas from the brain. 
But in the tones of the singer we listen to the voice 
la an acoustic principle, produced mainly under a 
material influence. Here sound attracts us in its 
physical character, and in its infinite qualities of pitch 
and phase and harmony, arouses in the circling chan- 
nels of the ear a concourse of responsive vibrations, 

j which flood the emotional sensibilities of the brain. 

' These two faculties of voice, though clearly definable 
within theoretical limits, ai-e almost inseparably blended 
in nature. For even in speech there is music, and 
the spoken voice to be tolerable must be musical." 
Nor is the voice ever used as a mere musical instru- 
ment. For doubtless the intrinsic charm of song, by 
which it Buipasses all artificial tones, is derived I'rom 
the coalescence of language with music. Even though 
the words be not distinctly heard, though the sentences 
be dissolved in a stream of melody, the imdei'flow of 
Bpeecli, in adding shade and colour and warmth to 
tone, bestows a timbre of excelling lustre, which 
Cenders voice beyond ought else most musicaL 

I speakiiLg there is a kind of obscure Bong." 
IIP, Orator ad M. SrHlum, c. IS. 



CHAPTER I. 

SOUND AND VOICE. 

TRASSMISSION OF SOUSD — VIBRATION — SYMPATHETIC 
RESONANCE — QUALrTIES OF SOUND AS DISTINGUISHED 
BY THE EAR — SOUNDS GENERATED IN TUBES OK 
PIPES — REED INSTRUMENTS. 



Definition of Sound. — Sound, in c 
is that ■whicli is heard, aud therefore our only 
means of recognizing its existence ia through the 
sensation it produuea on our ear. Various nerves 
have various faculties of appreciating external 
influences, as exemplified by sight, touch, etc., but 
the auditory nerve alone can perceive sound. 

Transmission of Sound. 

The physical source of sound is impulse or shock 
of some material substance. But unless something 
intervenes between our ear and the sounding body 
nothing can be heard. Sound therefore cannot travel 
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[ in empty space. To illustrate this fact a bell may be 

I placed under the exhausted receiver of an air-pump, 
in a vacuum. On striking the clapper against 

' the aides no sound is audible. For the same reason, 

, soimd produced in rarefied air is greatly diminished 
in intensity. As we ascend from the surface of the 

I earth, the atmosphere becomes gradually thinner and 
lighter. On the top of high mountains, such as Mont 
Blanc, the air is so attenuated, that a pistol-shot sounds 
like a mere cmcker/ and the voice also is much 

' weakened. Were it not for the deep silence that 
nflually reigns over such localities, from an absence 
of all the activities of nature and tlie bustle of animal 
life, persons could only hear each other speak at very 
short distances.* But the most striking proof that the 
voice requires air of a certain density for its normal 
production may be furnished by inhaling hydrogen. 
If we empty our chest of air and refil it with this, 
the lightest of all gases, our voice-poiver will be found 
to have almost vanished, and with considerable exer- 

1 tion we can only succeed in producing hollow, faint, 

[and mufBed tones.* 

The rapidity with which sound travels varies ac- 

P cording to the density of the medium through which 
it passes. In air at 32° Fahr. it moves at the rate of 
about 1,090 feet per second, and at 60° some 30 feet 
faster, but in water it travels four times, in pine wood 

L ten times, and in iron seventeen times more rapidly.'' 



1 TyndaU, LiclHrea on Sound, 1869, j 
' Hersohel, Encyclopadia Metropolitu 
' Tjndnll, op. mt. p. 9. 
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Sound- Waves. 



The mode in which sourifl propagates itaelf from 
one point to another is one of the most interesting 
questions in acoustics. Sir Isaac Newton first sug- 
gested that it moves hy exciting undulations oc waves 
in the substance which carries it, and tliis theory is 
still upheld and helieTed to be correct. In order to 
understand this explanation it is necessary to know 
exactly what waves are. For this purpose we have 
only to watch the surface of a sheet of water when 
the wind is hlowing. Every one is familiar with the 
appearance of the waves as they roll along, of 
greater or lesser size according to the force of the 
breeze. If a wave comes to a chip of wood, a cork, 
or a boat, they rise up one side of the wave to its 
crest and glide down the other side, but when the 
wave has passed they remain in the same place as 
before. This shows us that waves do not consist 
of ridges of water that roll over the water beneath 
as a ball rolls along the ground, but truly of a 
motion tran^nitted thvough the water from one 
particle to another.^ To illustrate tliis point in a 
most palpable manner we have only to take one 
end of a long piece of string, attached to something 
at the other end, and, holding it loosely, shake it 
so as to produce a kind of serpentine or wavy 
motion. Here we can see waves running alon;^ 



I Far ^a^rama illustrating tlie actuiil i 
iveB, see Sedlej Taylor, Samid and Mmi'; p 



Transmission of Sound. 



55 



^ 



the string, backwards and forwards, whilst the ends 
always remain at the same distance from each 
other. The water in waves performs therefore only 
an upward movement, and has no onward motion 
whatever. 

The surface of water may be agitated not only by 
ranks of waves all proceeding in the same direction 
one after the other, but also by many series of waves 
moving at the same time all in different ways, and 
crossing each other at angles of every degree in a 
manner too complex for description. In order to 
observe this let us select a piece of still water and 
throw a atone into it. We see a system of small 
■waves, a ripple in fact, produced around the spot, 
which spreads out in an ever widening circle until it 
is lost to sight or dies out. Let us now throw in 
wveral stones near each other. Immediately numer- 
ous circular systems are created which meet each 
i.iother and cross at many points, dividing the surface 
'Of the water into a multiplicity of squares, triangles, 
id diamond-shapes, to an extent too complicated 

r the eye to follow.' 

Precisely similar to what takes place in the water is 
the state of the air when disturbed by sound-waves, 
either single or many, propagated from various points. 
Whenever anything ia sounded in air it acts like a 
stone thrown into water and creates a circular system 
of waves wliich spread rapidly in all directions. 
IJut as the sound-wave moves on all sides at the 
time it must be considered as a spherical layer 



' For a picture of this condition, see Tyndall, op. cit. p. 233. 
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of condensed air, continually enlarging and becom- 
ing gradually less condensed until lost. When a 
series of sound-waves are spreading around, the in- 
tervals between each are formed of spherical layers 
of rarefied air. A eoap-bubble blown till it burata 
would picture the progress of a single wave to the 
eye. 

In the following passage Professor Helmholtz* 
draws a beautiful parallel between the motions of 
sea-waves and of waves of sound as impelled through 
the atmosphere : — " It is seldom possible to survey 
a large surface of water from a high point of sight, 
without perceiving a great multitude of different 
systems of waves, mutually overtopping and crossing 
each other. This is best seen on the surface of the 
sea, viewed from a lofty cliff, when there is a lull 
after a stiff breeze. "We first see the great wavea 
advancing in far-stretching ranks from the blue 
distance, here and there more clearly marked out 
by their white foaming crests, and following each 
other at regular intervals towards the sliore. From 
the shore they rebound in different directions accord- 
ing to its sinuosities, and cut obliquely across the 
advancing waves. A passing steamboat forms its 
haped wake of waves, or a bird darting 
on a fish excites a small circular system. The eye 
of the spectator is easily able to pursue each one of 
these different trains of waves, great and small, wide 
and narrow, straight and curved, and observe how 

' 3ie Lthre Tiinttnji»danse» als phyaiologisclit Gmndiage fiir tin 
TisBrie dT Jfmii, or The Seuiatiima of Tone as a J'hj/aMagicai Batufar 
a TlitMy ef Xiuic; tntnalatioii by A. J. EUis, p. 10. 
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I «acli passes over the surface as undisturbedly as if 

I the water over which it flits were not agitated at the 

time by other motions and other forces. 1 

[ must own that whenever I attentively observe this 

r spectacle it awakens in me a peculiar kind of intel- 

l lectual pleasure, because it bears to the bodily eye 

what the mind's eye grasps only hy the help of a 

long series of complicated conclusions for the waves 

of the invisible atmospheric ocean. 

"We have to imagine a perfectly similar spectacle 

proceeding in the interior of a ball-room for instance. 

Here we have a number of musical instruments in 

action, speaking men and women, rustling garments, 

[ gliding feet, clinking glasses, and ao on. All these 

■ causes give rise to systems of waves ■which dart 

through the mass of air in the room, are reflected 

from its walls, return, strike the opposite wall, are 

again reflected, and so on tiU they die out. We 

have to imagine that from the mouths of the men, 

and the deeper musical instruments, there proceed 

waves of from eight to twelve feet in length, from 

the hps of tlie women waves of two to four feet in 

Ilength, from the rustling of the dresses a fine small 

[crumple of wave, and so on ; in short, a tumbled 

Mfltanglement of the most different kinds of motion, 

implicated beyond conception." 

The Echo. — Having grasped the fact that sound 

8 of waves of air travelling past us, it may 

laturally occur to us that if by any means those same 

waves could be made to return towards our ear we 

■j^ould hear the sound over again without its being 



produced a secoDd time, TMa ia just the point that 
is illusErated by the well-known plienomenon of the 
echo. If we stand opposite the face of a tall cliff 
and speak with sufficient loudness, the waves from 
oui- voice will rebound from the rock and come back 
to U3, as if it were repeating the words we said. 
The only things to be considered, in order to ensuro 
the production of the echo, are (1) that if we stand 
too near the rock the echo comes back so fast as 
to blend into one with our voice, and (2) that if 
the face of the cliif does not look straight towards 
us the sound may be reflected iii some other direc- 
tion, just as a ball thrown against an tmeven wall 
does not come back to ub, but hops off oblic[uely 
some other way. 



Vibration. 

Sounding bodies are in a state of motion termed 
vibration. If we move a finger from side to aide it 
is vibration, but unless the vibrations are executed 
with a certain degree of force the waves of air pro- 
duced do not reach, or do not strike with suflcient 
impulse on our ear, and no sound is audible. 

Vibrations may be simpU or compound, A body 
performs simple vibrations when it moves regtdarly 
from side to side like a pendulum Hence 
simple vibrations are also called pendulum vibra- 
tions. But a vibrating body may execute several 
eccentric motions simultaneously, as does the string 
of a piano when struck, and in this way coni- 
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pouod vibrations arise. Thus, a string, if stretched 
horizontally, may vibrate not only up and down, 
but also from aide to side, diagonally, and in seg- 
ments at the same time. Those points or nodes, as 
they are called, at which a vibrating string divides 
into segments remain at rest, as can be proved by 
experiment.' Vibrational forma can be demon- 
strated very clearly by observing the motions of 
heavy and light dust, such as aand and lycopodium, 
when sprinkled over the surface of a plate of metal 
or glass fixed by one end horizontally and thrown 
into vibration by drawing a violin-bow along its 
edge at different points.' Helmholtz^ has devised a 
means of observing the motion of a vibrating body 
by the aid of a combination of lenses, which he terms 
a " vibration microscope." 

Even air itself, in a body partially confined by a 
cavity or in a stream impelled forcibly onwards, may 
be thrown into vibration and generate sound-waves 
in the circumambient atmosphere. Many wind 
instruments exemplify this fact. 



Sympathetic Resonance. 



The power of exciting sympathetic resonance is 
first 
For 



property of sounding bodies, and ai 
sight might seem ideutical with the echo, 
example, if we lift the dampers from the strings 
of a piano by means of a pedal and sound rather 



' See Tyndall, o; 



• Ibid. p. \2l 
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Bfcrongly a certain note witli the voice or an instru- 
ment, we shall hear the corresponding string vibrating 
audibly in the piano after we cease. Or one 
key may be pressed down gently, so as merely to 
lift the damper from the string, when by singing 
the corresponding note we can provoke its repetition 
from the instrument. It is to be observed that no 
string can be excited in this way unless we sound 
exactly its own note. As a further illustration we 
may take a tuning-fork and, having struck it, hold 
it to the mouth of a wide-mouthed bottle. If the 
cavity of the bottle is of such a size as to give a 
note in unison with the tuning-fork, a distinct tone 
is heard. If we take a rather lai^e bottle it can 
be tuned to the proper pitch by pouring in water 
gradually, and testing it at each step with the 
tuning-fork. Or a sounding tuning-fork will even 
excite a quiescent one of the same pitch. 

In order to understand sympathetic resonance we 
must suppose that each sound-wave moves slightly 
anything against which it impinges in its course. If 
a file of waves meet anything, such as a string or a 
body of air, which can vibrate so as to produce waves 
precisely similar to those that strike it, each success- 
ive wave increases the impulse of its predecessor, 
till a fresh sound ia given forth. Thus the body on 
being struck moves at first forwards, then backwards 
beyond its original position, then again forwards, but 
to a lesser extent than at first, and so on until the 
motion is lost. But if a succession of even slight 
impulses arrives with such regularity that each one 
moves the body forwards as it is starting itself in 
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that direction from having retained some of the pre- 
ceding impulse, the result is an accumulation of 
force which drives the body to take considerable 
excursions. We can see this kind of progressive 
motion if we set a pendulum swinging from our hand 
by a number of slight jerks properly timed. Helmholtz^ 
illustrates sympathetic resonance by the manner in 
which a heavy church bell may be rung by a boy 
who pulls periodically at the rope attached to it in 
such a way as to increase the effect of each preceding 
pull. 

The quality of the various tones of the voice 
Las important cannections with the sympathetic 
resonance of the cavities of the mouth, nose, etc., 
which will be discussed in another chapter. 



Qualities of Sound as Distinguished by the Ear. 

Our ear readily enables us to divide sounds roughly 
into two great classes, viz., into music and noise, A 
musical sound strikes us as being even, smooth, and 
melodious, like the tones of all musical instruments, 
but a mere noise has the opposite characteristics, viz., 
irregularity, harshness, grating on our senses, such as 
the rattle of carriages in the street, the confused din 
of a crowd of people talking or shouting, the rushing 
of wind, etc. 

1 Op. oit. p. 57. 
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Furthermore, we can distinguish sounds from each 
other by three striking qualities, which are especially 
observable in musical tones. They are : — 

1. Pitch, or relative height; 

2. Force, or intensity ; 

3. Timbre. 

The first two CLualities are sufficiently indicated by 
their names, but by timbre, it may be explained, 
is meant the peculiar distinctiveness between tones, 
even if of the same pitch, when produced by 
different instruments, such as the voice, violiuj 
clarionet, etc. 

The difference between these various kinds of sound 
has been very clearly explained by acoustic researches. 
Scientifically sounds are separated into simple and 
compound. 

In a simple sound we have a single atmospheric 
wave or a number of single waves following each 
other in a given direction. A single sound-wave 
strikes the ear as a short sound, such as the crack of 
a whip; a file of waves is heard as a continuous 
sound, such as a musical tone. 

Eegnlarity of wave-formation is the charaoteriatic 
of musical sounds, irregularity that of noise. Simple 
sounds will generally strike the ear as musical, be- 
cause their waves must be regular, hut not if they 
are so low in pitch as to be a mere drone, like the 
deepest organ-pipes ; or so high as to be painfully 
shrill ; or too sudden and powerful, like the report 
of a gun. 

Simple sounds are not very easy to produce, and 
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! seldom heard in nature. As nearly approaching 
such may be instanced the chirp of the grasshopper, 
whistling with the mouth, the sounds of tuning-forks, 
flue organ-pipes, flutes, etc. 

In compound souTids a number of waves, each 
formed by the coalescence of two or more sound-waves 
having different qualities, are in motion. Compound 
sounds are musical if their waves proceed together 
with regularity of relation, whence harmony ; hut 
if they disturb each other, giving rise to confused 
and unperiodic wave-motions, a discord sometimes 
amounting to mere noise is produced, as may be 
illustrated by striking together a number of ad- 
jacent notes on the piano. Different sets of sound- 
waves may even interfere with each other to such 
an extent that the result is silence. Thus two 
simultaneous sounds may so nullify one another that 
nothing is heard.' 

It is a peculiarity of our ear, however, as pointed out 
by G, S. Ohm, to resolve compound sounds into their 
simple constituents and to hear them all separately 
though in the same period of time. Within the ear 
is a peculiar arrangement, called Corti's organ, which 
consists of a number of microscopical rods (about 
3,000) each of which is tuned, as it were, to vibrate 
responsively to a certain note and to none other. By 
their means wc are enabled, after a little practice in 
directing the attention to the matter, to recognize 
the several eompoiient note.? of any chord that may 
Jje sounded.' 



' See Helmholtz, op. cit. 
I Ibid. pp. £1, 83, ISS. 
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Pitdi and IiUensity — The Siren. 
In order to sUidy sound and understand its physical 
properties we must have recourse to certain acoustic 
instruments, one of the moat important of -which ia 
called the siren. The simplest form of siren is that 
known as Seebeck's, and consists merely of a thin 
disc of wood or metal with a circular aeries of equi- 
distant holes pierced around it near the edge. lu 
order to use it, it must he arranged so that it can 
be made to revolve rapidly, and at the same time a 
small bellows must be ibted so as to blow through 
each of the holes successively according as the disc 
rotates. "When it goes slowly we hear a number of 
consecutive pufis or pulses of air, which may be 
considered as separate aound-waves, but as soon aa a 
certain speed is reached they become fused together 
and a continuous musical note is heard. The great 
value of the siren consists in its enahliug us to ex- 
plain the moat signal of all the quaUtiea of sound, 
without which music would not exist, at least ac- 
cording to our present acceptance of the term, viz., 
varying pitch, or the difference between compara- 
tively low or high notes. In experimenting with 
the siren we perceive that the puffs do not appear 
to form a continuous sound until they succeed each 
other with a certain rapidity, which theoretically 
should he about sixteen puifs in every second. We 
also observe the interesting fact that according as 
we make the disc revolve faster and faster the sound 
gradually from a very low note to a pitch 
higher and higlier, until, if the mechanical arrange- 
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mentsvare sufficiently perfect, we can produce notes 
high up in the musical scale.^ This teaches us that 
the pitch of a note depends on the rapidity with 
which the sound-waves, or vibrations, follow each 
other, viz., on the number of waves produced by the 
sounding body per second. Thus, if our siren has 
sixteen holes in its circumference and we make it 
revolve at the rate of once in a second, we have 
sixteen sound-waves produced in each second, viz., one 
for each hole. The sound which proceeds from this 
rate of wave-formation corresponds to a very low 
note, such as would proceed from a 32-foot open 
organ-pipe, and one octave below the lowest ^^C^ on 
our pianos.^ In order to make our siren sound the 
octave above the note produced by one revolution we 
must make it perform two revolutions per second ; 
for the next octave higher, four revolutions; for the 
next, eight, and so on. The octave of any given 
note contains, therefore, exactly twice the number of 
sound-waves (vibrations), so that in the present case 
the series would run as 16, 32, 64, 128, etc. The 



1 The siren can produce about three octaves of good notes, viz., 



from^ m to'- a 



9- 



"=t~ The letter notation used throughout the work, wiU 
^ be understood on referring to the table at page 137. 

3 The pitch, however, of the notes on pianos varies a little in 
different countries, and also according to the maker of the instru- 
ment. The London Philharmonic concert-pitch gives 456*2 vibrations 
(sound-waves) per second for a' in the second space of the treble clef. 



lowest octave or two are, however, hardly diatinguish- 
nble by the ear as musical boudiIs, as may be proved 
by striking the deepest notes of the piano, or listen- 
ing to chose of the organ, which lias some deeper 
still. There is also a boundary to the audibility of 
sound in the opposite direction, and very high notes 
cannot be heard, or at least cannot be produced 
beyond a certain limit. The extent of our sense of 
fiearing seems, however, to be more difficult to define 
in the upper extreme of the scale than in the lower. 
Tlius Despretz produced and heard the d""", three 
octaves above the highest d"" on our pianos, having 
38,076 vibrations in the second, by exciting small 
tuning forks with a violin-bow.' The range of notes 
audible as musical sounds comprise.? about ten ot 
eleven octaves, but varies more or less in different 
persona, according to the delicacy of their ear- 
In order to find out the precise number of vibi-ations 
in any note of the scale, sirens of more or less com- 
plexity, sucli as those of Cagniard de la Tour, Dove, 
Helmholtz,' etc., have been constructed, in which, by 
means of clockwork, the revolutions are registered 
uii a graduated dial with hands. 

Whatever means we may adopt for dividing a 
stream of air, if only it be done efi'ectively, the result 
will be the same as in the case of the siren. Thus, 
, after the example of Eobison,* we can arrange a tube 
tlirongh which a blast of air is propelled, so that one 

' Helmholtii, op. cit. p. 27. 

'' See this point illustrated by HerstJiel, loc. cit. s, 222. 

" Op. dt. p. 344. 

* Tyndall, op. dt. p. 53. 



of its extremities shall be opened and shut in rapid 
alternation, aud we shall then have the phenomena of 
the siren repeated. 

The nature of varying intensity of sound can also be 

demonstrated by the aid of the siren, so as to render 

intelligible the difference between loud and weak 

aouuds. Thus, according as the instrument rotates, we 

. can. make the note louder by blowing harder, but no 

f amount of hard blowing will raise the pitch, unless the 

wheel revolves with greater speed, so as to produce 

more sound-waves in the same time. Hence we must 

infer that loudness of sound depends on the height of 

the sound-waves ; not on their length, because that 

depends on the rapidity with which they follow eaoh 

other, but on the distance of the crests of the waves 

from the bottom of the trough between each one. 

F Loud sounds therefore consist of very tall waves with 

r pointed crests and deep furrows between them, but 

: sounds are formed only by low air-waves, which 

j have no crests, and pass along like mere undulations or 

I curves on the surface of water. 

In oi-der to calculate the length of wave proceeding 

L from any given note, we have only to divide the rate at 

fc which sound travels in air, 1,090 feet per second, by the 

vibrational number of the note. Thus, if we take the 

middle c on the piano, with 264 vibrations in each 

second, we obtain 4 feet IJ inches as the length of its 

waves. Because the first wave given off by the note 

must be at a distance of 1,090 feet at the moment the 

264th is generated, and the line of intervening waves 

■jrill therefore divide the distance into 264 equal parts. 

Further on we shall see that the manner in which 



the siren when revolving throws the current of air into 
vibration is similar in principle to what takes phice in 
our ovFn throats every time we apeak or sing. Thus, 
as we drive the air out of our lungs, the mechanism of 
our vocal organs enables us to divide the stream into a 
series of puffs, with a variable and almost inconceivable 
rapidity according to the note produced. 

Timire^ — Upper Partial Tones. 

The nest point we have to consider is the nature 
of timbre, and this leads us to a further study of 
compound tones. Formerly it was thought that the 
peculiarity of the sounds emitted by various instni- 
laents was due entirely to distinctive shapes of their 
vibrations. But Helmholtz has lately proved that 
although every form of vibration is rigidly indicative 
of a particular timbre, yet more than one form may 
correspond to the same timbre, and that this last 
qiudity of sounds is essentially dependent on the 
measure of certain supplementary tones which are 

' The Gprmana call a oompouud tone a Klang, and tirabre Klang~ 
farbe (tone -colour), wMch Profosaor Tyndall liHS aujflicLied by 
elanglinl. Mr. Ellis, in translatiDg- Helndioltz,preferB theeipreesion 
quaiity of tons. A tUrd writer sugfgesbi acoustic eolour {Etuyelopadia 
Brilannva, art. Acoustics). I have iiaed the Frencli timbre, Biit Ib bo 
commonly employed and bo well anderatood in this country. Titi^rt 
is related to tambour, timbrel, etc. {Littrfi, J)iciieaHaire, I. Y.), to 
the I«tin tyinpanvm and the Greek Tiinraroii (from rima, to atrike), 
which means anything- that ia atmck or beaten, a aignifioatiDa to vhioL 
it reverta in Frenoh when expreHsing ■postage-stamps, post-marks, 
etc, Tiinbti may, therefore, be applied metaphoricaUy to sound, ho 
lie to indicate the peculiar stamp or distingiiiahiiig' characteristio 
of the different tones that we hear. 



heard in conjunction with the fundamental tone on 
almost all instruments. The fact, to which aJlusioii 
has already heen made, has long heen known, that 
strings in vibrating do not only swing as a whole, 
Lut have also several secondaiy motions, each o!' 
which produces a sound proper to itself. A striny 
when struck, vihrates first in its entire length; 
secondly, in two segments ; thirdly, in three ; 
fourthly, in four, and so on. All of these motions 
are simultaneous, and the sounds proceeding from 
them are Mended into one note. The lowest note ia 
the loudest, and is called the fundameutal or prime 
tone, and the others are called overtones, upper partial 
tones, or harmonics. These overtones invariably hear 
certain definite relations to the lowest note of the 
string, and constitute an ascending series which con- 
tains twice, tliree times, four times, five times, etc., as 
many vibrations as the fuodamental tone. They are 
therefore separated by a constantly decreasing inter- 
val from the lowest to the highest. The relative 
succession of the first eight overtones of a string, 
tfdcing c as the prime tone, is exemplified by the 
Mowing sctde: — 



I The first upper partial is the octave, containing 
P-tjwice as many vibrations as the fundamental tone, 
Vt^e second, the twelfth, containing three times as 
I many, the third, the second octave, with four times 
I tiie number, and so on ; in some cases as high as the 
: twentieth remove, where they do not liii 
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as much as a semitone apart. From this fact, it at 
once appears that the higher overtones of a string 
must give rise to a discord, and thus render the timbre 
disagreeable. They can, however, be got rid of by 
Btriking the string in a certain point, which prevents 
their formation.' 

As with the notes of strings, so with the tones of 
almost all instruments. Harmonics are present, but by 
no means in the same number or position in the series 
in all caaea. Thus one instrument may be particularly 
rich in tlie higher overtones, another in the lower ones, 
whilst a third may select, as it were, a proportion of 
l>oth, omitting those intervening. In every instance, 
however, they must bear the direct relation to the 
fundamental tone of having twice, three, or four times, 
etc., as many vibrations. On the number of harmonics 
present and their intensity, according to Helmholtz, 
depends the proper timbre of any instrument by which 
we can recognize it from others of a different class. 
The voice especially is very rich in overtones, and not 
only possesses a complete series as high as the seven- 
tt^enth or twentieth, but has probably the power of 
varying them according to the quality of tone it is 
desired to produce. To this matter we will return 
later on. 

In order to analyze compound tones and determine 
the exact number and position of the harmonica proper 
to any particular timbre, Helmholtz ^ has taken advan- 
tage of sympathetic resonance. He has had con- 



' See Helmholtz, op. cit. p. 134. 
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structed a series of glass globes to act as resonators, 
each with a rather wide mouth on one side, and on 
the opposite drawn into a short perforated tube which 
fits the entrance of the ear.^ Each globe in the series 
is tuned to a certain simple tone, and resounds 
sympathetically to that and no other. Whenever 
the proper tone of any one is sounded, it can, if placed 
to the ear, be heard to sing into it very distinctly. 
Thus a delicate means is furnished of ascertaining the 
presence or absence of simple sounds of any particular 
pitch in complex combinations of tones. Even amidst 
the numerous and confused noises of the streets, Helm- 
holtz relates, the proper tones of these resonators may 
often be heard cropping up.^ 

Sounds Generated in Tubes or Pipes. 

As the vibrations which form our voice, before 
reaching the external air, traverse certain air-chambers, 
which make up a kind of tube, the acoustic relations 
of tube-sounds demand notice here. The vibrations 
in tubes or pipes consist in alternate condensations and 
expansions^ of the contained column of air, and, as 
regards the pitch of the note produced, are subject to 

* The size of these resonators varies from about 6 in. to IJ in. 
of diameter in a range of two and a half octaves, from g @ | io 



'i 



2 For some objections to Helmholtz's conclusions, see ChappellVs 
Eistory of MusiOy etc. passim. 

3 For a good explanation of this point, see Taylor, op. cit. p. 115. 



. laws. The fundamental note of a pipe 
open at both ends, auch as a flue organ-pipe, a flute, 
etc., corresponds to a sound- wave exactly douMe 
the length of the tube. On the other hand, the 
wave of the lowest tone produced by a stopped pipe, 
such as a reed organ-pipe, or a clarionet, is four 
times the length of the tube. Therefore an open 
pipe produces the same fundamental note as a 
stopped pipe of half its length, and if we stop an 
open pipe we lower its tone by an octave, or, vice 
versa, if we open a stopped pipe we raise its pitch 
by an octave. 

If we know the length of wave proper to any 
note we can tell the length of tube, open or stopped, 
required for its production. For example, the middle 
e of the piano, with a wave 4 feet 1^ inches in 
length, is the proper note of an open pipe 2 feet 
J inch long, or of a stopped pipe of half the length. 
In order to sound a note corresponding to a deep 
tone of the male voice, say i',' with a vibrational 
number of 80, and a wave 13 feet 7J- inches long, 
we should want an open pipe of 6 feet 9J inches. 
Our vocal tube is, at the moat, eight or ten inches 
long, and it is therefore evident that it cannot pro- 
duce auch deep tones by its own proper vibrations,^ 



° TliB lowest note that cau be produced by our vocal tube or cavity, 

■., the phttrynx and mouth taken together, appears to be / C H - - _ 

too yielding' to aJIow of snoh 
e required for the fonnation 



' "With respect to the overtones of pipes, tliey are 
identical in open pipes witli those of strings, but 
stopped pipes have the peculiarity of selecting only 
the odd harmonics, i.e., the third, fifth, seventh, etc. 
In such case the resulting timbre has a nasal cha- 
racter — that is to say, resembles the tone of our voice 
in " speaking through the nose." The clarionet is 
an instance of an instrument with a nasal timbre. 

The upper partial tones of pipes are generally 
weak, rendering the timbre dull, unless reinforced 
by a reed. 

L PvEED InstBUMRNTS. 

The production of musical sounds by means of 
vibrating reeds claims our attention, as instruments 
of this class bear the nearest analogy to the voice. 
The reed always covers an aperture which, in vi- 
brating under pressure of air, it alternately closes 
and leaves paitially open for the passage of the 
current, on a principle identical with that of the 
siren. 

Eeeds produce tones, therefore, by dividing the air 
into a series of puffs, the rapidity of which deter- 
mines the pitch. TJieir notes are powerful and 
highly composite, having distinctly recognizable over- 

af strong vibratious. The soimds generated are therefore bo ti'eak 
(hat they can only modify fbe timbre of the voice, inithout being' able 
to ^vem, in any degree, the librationa of tbe Tooal bands. Were it 
otherwise, the formation of Towel-soundB wonld probably be impos- 
aible. Bee the account of vowel-aonnds in Ch. III. p. H2. 
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tones as Mgh as the uineteentii or twentieth of the 
series,' 

Eeeda are divided into strihiTig and free reeds.^ The 
former, whilst vibrating, strike the mai^in of the 
opening at each excursion, the latter fit the aperture 
so as exactly to close it without touching the edges. 

Beeds may further be separated into two classes, 
according as they are used with tubes, as in reed 
organ-pipes, the clarionet, etc., or as they act only 
in conjunction with tlieir apeiture, that is, like the 
tongues of harmoniums, concertinas, etc. 

Tube reeds, in material, are generally woody or 

Wooi-y reeds are used either singly or doubly. The 
clarionet will serve as an example of a tube-instrument 
with a single woody reed, which belongs to the 
class of strildng reeds, though arranged so as not 
actually to strike. The tube of a medium- sized 
clarionet (C) is about twenty inches long, producing 
for its fundamental tone e,^ mth a wave four times 



1 Helmholtz, op. oit, p. 150. The fact that the tooes of reed 
instruroentB aro hig'hly compound proves that the sound proceeds 
from the rapid diviaiou of the current of air, and not from the 
agitated body of the reed itself. Otherwise, as occurs in the case of 
tooing-forka, Biinple notes would bo produced, because the rihratioua 
of reeds, as eiamjned by the vibration microscope, aie of the pen- 
dulum kind. 

2 A. reed is, of course, a Mnd of tubular grass, and the reed of an 
orgKn-pipe is, in fact, a small semi-cjlinder against the open aide of 
which the vibrating' tongue is fitted. But the latter is the easeatial 
part of all reed ioatnimcntB, and therefore the vibrating lamina, which, 
is the actual agent in producing the sound, has oome to be termed a 
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I its OTOD length, aiid following, therefore, the law of 
E stopped pipes. The column of air in this tube over- 
L powers the reed and forces it to vibrate sympathetically 
with it. The reed does not, therefore, emit its proper 
tone,' but merely serves to make the tube speak by 
its power of rendering the stream of air inter- 
mittent. A scale ia formed by shortening the tube 
(by opening side-holes), the amount of shortening 
required to raise any given note a musical tone 
being more than an inch. For a compass of an 
octave, therefore, a shortening of nine or ten inches 
is necessary. At the same time the reed must also 
be shortened by pressure with the lips. The timbre 
of thia instrument somewhat resembles that of the 
soprano voice, probably on account of its nasal 
character, 

The hautboy or oboe ia blown by means of 
double woody reeds, fixed so that the air rushes 
through a chiuk alternately opened and closed by 
their approximated extremities when vibi-ating. In 
the production of notes instruments of this class 
follow the law of opeji pipes. The fundamental 
note of the hautboy is, therefore, an octave above 
that of a clarionet with the same length of pipe. 

As memiranaus reerfs we have the human lips in 
sounding brass instruments, such as the horn, trom- 
bone, etc. The lips, placed in apposition against 
the mouthpiece of the tube, generate sound veiy 

1 Thst is to Bay, the weak note it would Bqimd if filed by one end 
and caused to Tibrate apart from any apartura or tubo. This Bound, 
though produced in a diffierent way, eorteapomlB, of course, in pitch 
to the tone that the reed would emit when vibrating at an opening 
not leading to a, tube or cavity. 
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much like the mechanism hy wliich voice is pro- 
duced, but their vihrations are commanded hy those 
of the tube. Being thus blown' with double reeds, 
brass instruments follow the acoustic law of open 
pipes, and produce sound-waves of twice the length 
of their tube. They have usually very long tubes, 
for reasons connected with the progression of the 
harmonic series,' and in order to vary the pitch of 
any note by a musical tone an alteration in the 
length of the tube of two or three inches or even 
more ia required, according to the size of the in- 
strument.* 

The brass springs or reeda of harmoniums and 
similar instruments have no tube, and render there- 
fore the notes proper to their own vibrational number. 
Each reed is fixed at its aperture, and no alteration 
in their rate of vibration can be effected. A 
separate reed is consequently required for each note 
of the scale. The differences of pitch are obtained 
by using springs of vaiying length, breadth, and 
thickness. In a harmonium of a compass of five 
octaves the lowest note is produced by a tongue 
about 3^ inches long, the highest by one of hall' an 
inch. In the lowest notes the varying dimensions 
of the successive reeds are most apparent, but in 
the highest octave the difference in size of adjacent 
springs is barely appreciable by the eye. The power 
and timbre of the tones are well known. 



' See Helmhultz, op, cit. p. 149. 

' Wiih menibrBiioaB reeda, of fixed diiaeiudoiiB and teofdon, uti- 
flcially eoBstruoted and applied to tiihea tte result is peculiar. See 
J. Miiller' H eiperimouts, Flij/siology, vol. i. Appendii. 
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In the organ separate reeds are also used for each 
note, but a tube of fixed length, which sounds in 
unison with the reed, is added in order to render the 
tone more powerful. 

In studying the production of musical scales by 
reeds we observe that when tubes are superadded, 
the vibrations of the reeds can only be commanded 
by pipes of considerable length, which require very 
manifest shortenings to raise their pitch, following, in 
fact, the natural acoustic laws as determined for 
vibrations in tubes. On the other hand we see that 
if reeds are used separately very slight modifications 
in their size produce remarkable alterations of pitch. 
Thus, we shorten a tube by an inch or two, and 
obtain a rise of only one tone or perhaps a semi- 
tone, but if we diminish the length of a reed by 
a much less amoimt the result is a leap of two or 
three octaves. 



The Vocal Reeds, 

The economy of nature, taking advantage of 
the peculiar adaptability of reeds for producing 
musical tones, and the slight material modifica- 
tions they require in order to yield a scale of 
notes, has given us a pair of membranous reeds, 
the so-called vocal cords, as the essential part of our 
vocal apparatus.- But, compared with artificial reed 
instruments, the voice appears to exceed them as 
much in complexity as it does in beauty, combining 
more or less the mechanism and qualities of them 
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all, and having, in addition, a surplus of powers 
peculiar to itself,^ 

To brass instruments sounded by the lips com- 
pressed together and tightened gradually in ascending 
the scale, a close likeness is borne by the vocal reeds 
associated with their tube, which, however, influences 
not the pitch of their note, but only its timbre. 

And again, as the vocal reeds alter their size and 
shape almost indefinitely, according to the pitch of 
their vibrations, it may be considered that the vocal 
scale is formed by a series of separate reeds like 
those of the harmonium. But, within their own com- 
pass, the vocal reeds are infinitely more versatile in 
giving gradations of pitch than the fixed series of 
springs of that instrument. 

To analyze their peculiarities of constitution, and 
the delicacies of their action, forms our principal 
subject for the next two chapters. 

^ See Hullah, Cultivation of the Speaking Voice , p. 9. 



CHAPTEE 11. 

physical construction of the vocal organs. 

acoustic classification of the vocal organs — the 
chest, or thorax — the larynx — the vocal 
tube, or resonance apparatus — the tongue, 
lips, and teeth. 

Acoustic Classification of the Vocal Organs. 

The anatomical parts concerned, directly and in- 
directly, in the formation of voice and speech are 
numerous and complex, whilst most of them present 
the peculiarity of having often to fulfil several func- 
tions in the. same moment of time. On this account 
the ostensible machinery, so to speak, of voice presents 
an entanglement, in which it is difficult to perceive 
the essential components, as distinguished from those 
which merely act in concert with them in relation to 
other offices. 

A mechanical description of the vocal organs, from 
a purely acoustic point of view, is all that will be 
liere given. With this object they, may be separated 
primarily into two great classes, viz., the organs 
which produce sound and those which only afterwards 
modify it. Both these classes, however, require sub- 
division, because in the former case we have, firstly, 



urgana. 

the organs which furnish a current of air, and, secondly, 
those which by reactive vibration divide it into sound- 
waves ; and in the latter case we have the parts which 
influence purely the musical finality of the tones, and 
also the organs which stand, psychologically, at the 
head of the vocal series, i.e., those which form the 
instnunent of articulation. 

On these principles the classification of the vocal 
oigans is shown in detail as follows: — 

I. Organs which Combine their Actios to Gene- 

rate Sound. 

1. The air-cJiMmber, commanding the Tuotor 

element. The chest-walls, with their proper 
inusdea ; the lungs ; the bronchial tubes ; 
and the trachea or windpipe. 

2, The larynx, containing tJi£ vibrating element. 

The laryngeal cartilages sustainiog the 
vocal reeds, and the intrinsic and extrinsic 
muscles acting on them. 

II. Organs which merely Modify Sound. 

1. The resonance apparatiis, or weal tube. The 

ventricles and vestibule of the larynx, 
the pharynx, mouth, and nose with its 
accessory cavities. Also certain moveable 
parts of the boundaries of the vocal tube, 
viz., the epiglottis, soft-palate, and lower jaw, 

2. The articulating inxtrwjnenl.. The tongue, 

lips, soft-palate, teeth, and lower jaw.' 

' It may be objeoted to tliia olaBaifioatioQ that the lung* andlwynx 
also modify Bound, tHe former in force or mteiiBity, the latter in 



The Chest. 



81 



, The consonant action of all these paita is required 
for the perfect formation of voice and speech, but the 
first class, in their proper functions, are essentially 
independent of the second, whilst the second class 
can only perform their office with the co-operation 
of the first. Secondary relations of a similar character 
exist between the first and second groups of organs 
in each pair of subdivisions. 



The Chest, ok Thobax. 



* Tlie chest-walls consist of a bony and cartilagiuous 
framework, of which the various apertures are covei'ed 
in by numerous muscles and membranes. The osseous 
portion is formed by the twenty-four ribs, twelve on 
each side, which are seamed together, behind by the 
spinal column, and in front by the breast-bone and 
costal cartilages. Above and in front the collar-bone, 
or clavicle, and behind the shoulder-blades also contri- 
bute to the bony consolidation of the chest-walls. In 
fi-ont the ends of the ribs are joined to the breast-bone 
by several slips of cartilage, except the two last or 
lowest on each side, which are therefore called floating 
ribs. 

pitch. Tha mmn acoastic acliaii of both u. howevei, to prodaue 
sound, and aa rof^rda the iBryni every note rauBt. I tbiiik, be con- 
sidered as a separate produotiou, and nut as a modification of sound, 
primarily Existing in another form. A further difficulty in aepu- 
rating the various organs into classes is seen in the necesi'itj ut' 
including some of them in more than one group. Thus the soft- 
palate, whilst having a apeoial function aa regards the timbre uf t)ir 
voice, also plays an important part in articulation. (See pp. 134, 



The space thus partly enclosed has a somewhat 
conical shape, teiiig broad and open below at the 
abdomen, and narrow and almost shut above at the 
neck. The reason of this is that the opposite pairs 
of ribs increase gradually in length, and embrace suc- 
cessively a lai^er circle from the first, or highest, to 
the last two or three. 

The joints of the ribs with the spine admit of a 
considerable degree of motion ; the artionlations of the 
cartilages with the breast-bone are also moveable, but 
to a lesser extent, and not at all in old age. 

The libs are well clothed with muscles, which per- 
form the double duty of completing the closure of the 
cheat, and altering the dimensions of its cavity by 
their contractions. They consist of two classes, viz., 
muscles of inspiration and of expiration. Both classes 
are also subdivided into two groups, namely, ahdominai 
and costal. 

Muscles of Inipimlion. — There is only one aitSominal muBole of 
inspiration. It is oalled the diaphra|:m,' because it aeta as a parti- 
tion between (Jie oheet and tlie abdomen, funmn^ the floor of the 
□pper cavity, and the roof, as it were, of the lower ooe. It is a 
hirgE, flat, Bsd thin muscle, shaped like a fan, and attached all roimd 
to the inside of the lower ribs. When relaxed its under surface ia 
concaTe, and its upper surfitco ia arehod upwards iuto the thorax. 

The miial muscles of inspiratiun may be divided into ordinary and 
ixtraordiHary. 

The ardinarp consist uf a set of muscles, called intereoetali, which 
fill Dp the long parallel spaces between the ribs, and also of another set, 
twelve iu number on each side, which run from the bocli part of each 
rib in an npward directioD to the spine. These latter are namad 
Lsraiores eaataram, or elevators of the ribs. Lastly, three amall 
mnsclea (Srafeni) belouging to this group eitenfi up the neck on each 
side from the first two ribs. 



Of the ixtraardinur!) we huve the Serratia magniu, or Great 
wrrated, a, large muscle nhich is attached on each aide tu the Rrst 
nine ribs and to the base of the blade-bone. BeLiiid, ^Dother hu^ 
mnncle, the LatiiiiTaui dorti, stretohes, one for each aide, from the apine 
and bank of the lowest three or four ribs to the shoulder. In front, 
the strong' Peelorat moaoleB ooyer ihe upper part of the cheat from 
tbe collar-bone tta low as the ^xth or seventh rib, and are fbted on 
eadi dde to the shoulders. A rather strung muscle (Stirna-eUido' 
maitoid) atretohea on each side, from the junction of the hreoBt-bone 
and claTiele, along the neck to the base of the skull, just behind the 
ear. flnallf, a muscle of no great sixe (Serratwt poalicut tiijierior) is 
■ittoched to the hooka of the upper five ribs on each dde, and passes 
up the back of the nocli to the skull. 

The nuaelee of expiration do not require special enumeration here. 
They are few and weak in comparison with those of inspiration, 
beoanse the chest once filled can empty itself by force of gravitation 
and contractile elastid-ty alone. 

I The chest contains the lungs, bronchial tubes, heart, 
etc. At the top of the chest the windpipe, or trachea, 
divides into two hronchial tutes, one for each side, 
which pass outwards from each other for a few 
inches, and then divide gradually into numerous 
small branches, like those of a tree. The ultimate 
branches are no thicker than a pin, and terminate each 
in a group of little cells, called aii'-cells. All these 
little tubes and cells collected and connected together 
into a mass on each side of the chest form the lungs, 
which ai-e thus of a spongy nature. They are also 

• very elastic, and if distended with air, will re-contract 

jjo their previous size. 



The windpipe is about 4J- inches long, and at 
Pthe upper part of the throat undergoes expansion 
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iijid modification so as to form the essential organ 
uf voice, the larynx. Under the chin the laiynx can 
lie seen and felt as the prominence called " Adam's 
apple." It consists of five principal cartilages, namely, 
the epiglottis, the thyroid, or shield -cartilage, the 
Krieoid, or ring-cartilage, and two arytxiioid cartilages.' 




ThB CASTTLillES 



Labvhx bves Fnau BsniND. 



I. Ths epiglotCiB. 1. The thyroid outlla^ its wings and borna. S. The 
jLTftfleiiciid cartilHgea tipped with (be ciutila^ea of BaDtoriiii. 4. The orlocdd 
DftrtUH^T l(fl body. 



' These names are of Greek origin, i.e., from irtyAaiTit, tipm the 
glotlU, or space between the tocjI reedfl ; foptii, a ihietd; Kptxtt, a 
ring ; ifinauia, a. Teasel of a donbtfTil kind, probably a spouted built 
(aeo StephanoB, Thetaarwi Lingum Oi-aca, e.v.). In (lia latter 
iustanco tlie resemblttnce is most likely that of the whole nppor outlBt 
iif the laryni, the epiglottis forming- the spont. 



The epiglottis is the highest cartilage, and stands 

I erect against the back of the tongue, ahove and in 

I front of the other parts of the larynx. In shape it 

F much resembles a leaf, being broad and expanded 

above, and dwindled below into a stalk-like extremity. 

The thyroid cartilage is the largest, and forms the 

front and sides of the larynx. It is quite open behind, 

where its wings, as they are termed, terminate in 

rounded margins, which are prolonged upwards and 

downwards into horns, four in number, two on 

each side, two above and two below. In front 

it is cloven down the centre for half its length, 

and the rest of the central part has a peculiarly 

elastic structure ' and gives attachment inside to the 

vocal bands. 

The cricoid cartilage is very like a signet-ring, with 

' a braad, thick part behind, and forming a slender hall' 

I lioop in front, just under the lower edge of the 

I thjToid cartilage. At this place an elliptical ohink 

I exists between the two, which are thus separated 

for about a third of an inch from above downwards 

I at the widest part. Behind, the lower horns of the 

I thyroid cartilage embrace the thick part or body ol' 

I the cricoid like two short fingers, and a hinge-like 

joint is thus formed. The back part of the cricoid, 

therefore, projects upwards, not quite half way, into 

the open space of the thyroid. 

The arytwnoid cartilages are a pair, and form two 
small, irregular, three-sided pyramids, about half nu 
inch in height. Their apices are above, and their 



= Luaoljia, Der Kchllcpfdca Hemc/ien. Tubingen, 1871, p. 67- 



bases rest, about a third of an inch apart, on the 
upper thick edge of the body of the cricoid, where two 
smooth surfaces or facets are prepared for them. They 
stand between and close to the posterior mai^iins of 
the thyroid cartilage, and thus tend to fill up still 
more its open space. In front and below they run 
into rather long points, called the vocal processes, 
because the vocal hands spring from them. They 
turn and glide freely on the smooth part of the cricoid, 
to which they are fastened by ligamentous fibres. 

In ftddition to these great cartilages there are also 
several small ones, called sesamoid, some not lai^er 
than a pin's head. Two such (Capitula Sa-niorini) 
fonn the apparent apices of the arytenoid cartilagea 
Another pair (Cartilagines Wrisbergii) lie in the folds 
of membrane (ary-epiglottic) which form laterally the 
upper margin of the larynx. The others will be 
noticed wherever they appear to bear on the mechanism 
of voice. 

The soft parts of the larynx consist of the vocal 
bands, muscles, blood-vessels, nerves, etc., the whole 
being clothed with mucous membrane,' which induces 
a smoothness and uniformity of sniface. 

The vocal hands^ or reeds, to which all the other 
structures are subservient, consist at their edges, which 
move from side to side, to and from each other, of 
strong, whitish, and highly elastic tissue. Behind, 

' The red, moist membrane which coTers the internal Bnrfaoes of 
the body is called mucoua membrane. 

' Generally called vocal cordi in thia conntry, but, oa this term 
conveys a false idea of their acoustic natnre (seep. 108), itBeema 
to me preferabb to call tham rooal hands (like the Gennan Stimm- 
bandtn) or reedi. 
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ihey are attached to the vocal proc 
IvarytEenoid cartilages, aud iii front to the thyroitl 
1 cartilage, quite close together, running into each other 
I in fact. The space between them, the glottis, is 
I therefore triangular in shape, because the vocal hands 




id carUlige. 4. ThriD-Bry-epiglo 
lea, 7. Vocal bBnds, 8. Eit, 
ditto. IP. lateraX crica-aiytwi 



I be drawn widelj' apart posteriorly, but are fixed 
[ to the one spot anteriorly. A space exists between 
Leach vocal band and the inside of the wings of the 
Ithjroid cartilage, which is filled up with muscle. 



Taken with this muacle, which is intimately connected 
with them, the vocal hands resemble a pair of prisma, 
fixed hy their base, horizontally and parallel to each 
other, to the cartilaginous side-walls of the larynx, and 
projecting towards one another with their free sharp 
edges. Three of the little cartilages mentioned are 
generally found imbedded in the substance of the 
vocal bands where they are attached to the thyroid 
cartilage, one at the point where they run into each 
other, and one at the extremity of each just before 
they join.^ 

Near the position where the stalk-like process of the 
epiglottis is attached to the thyroid cartilage there 
13 an eminence, called the cushion of the epiglottis, 
which projects over the anterior extremities of the 
vocal hands. 

The upper surfaces of the vocal bands are flat, and in 
order to give them breadth a deep hollow is scooped 
out of the fleshy part of the larynx, just above 
them on each side. These cavities are called the 
Beniricles, or pockets of the larynx. The upper edges 
of the ventricles are somewhat thickened and cord-like, 
wherefore they were formerly thought to be a second 
pair of vocal cords. On this account they are now 



' Lnsohka, op. oit. p. 80. Henle found them to be oondensad 
clastio tiiwue, not actoaUj caxtHage—Jlandliiieh der Eingficeidele/iret 
BcBuQBchweig, 1866, p. 239. Seller {The Voice in Snyinj, Philadel- 
phia, 1868, p. 60 and Appendix) describee a puir of Email cartUageB 
which project into the post^Hor enda of the vocal cordH, and statos 
that thB7 are also mentioned ^SJ Wilson. They are not, however, 
noticed bj Wilson or any other miatomiat, and I have never found 
inything- of the kind in the aituation indicated. They mnst, there- 
fore, hsTe arixen from some error in the writer's dissections. 
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meraUy called falst vocal cords. But a better name 
J&r them ia " ventricular bands." ' 

The larynx has several muscles attached to it, which 
e considered in two sets, i.e., an intrinsic and an 
extrinsic, or- ths muscles which move the vocal bands 
and those wldch draw the whole larynx up and down 
in the throat. The names of these muscles usually 
imply the cartilages to which they are attached.* 

The inlriHiic musclea are moBtl7 uttached to the liUIe aiTtieiioid 
i^rtitageSt because in moving them about the voiial bunda are moved. 
We have seen that the body of tlie vocal banda is forxoed by a muflcle 
(T/ir/ro-ari/tieHBid). This muBolo conaiats of a complicated entangle- 
ment of fibroa, the most apparent diviaicm of which ia into an in- 
ternal, on external, and a superior set. A few fibres of the superior 
portion carve upwards anteriorly towards the epiglottis, and appear 
to act as a depressor of that cartilage. A. muHclo {Arglanoideui) 
extends between the backs of the arj^^noid cartilages, thua cloaiDg 
up the space between them. A pair of muscles [Lateral Crico-ary- 
ttBitoids^ run front the post^or external angles of the arytienoid 
cartilages to the upper edges of the aides of the criooid cartilage. 
And from the same angles another pair of long, slender muscles 
[Cotiitristorea reatibuli, or TAyro-artt-epiglollie) pass upwards and in- 
wards in a slanting direction, right across each other to opposite 
sides, and round the oulside of the points of the arytenoid cartilages 
to the edges of the epiglottia. On each side a muscle {Criai-Ihgroid) 
stretches obliquelj' forwards and downwards from the lower margin 
of the wings of the thyroid cartilage to the thin part of the cricoid, 
liTniiJTig the lateral ext«nt of the chinlc between the two cartilages. 
A pair of slender muscular fosoiclea is ocoaaonaliy found eitending 
downwarde and slightly inwarda from the extremities of the lower 



> Like the German Ta*cheniiaideH [pocket bands) : first proposed 
by Mackenzie [T/te Laryngoscope, eto. p. 74). 

' It may be mentioned here that generally muscle must be fastened 
to something by each end. Its action ia to bring the two paints of its 
attachment closer together by ite power of contracting' or shortening 
its length, at the same time increasing in thickness, rigidity, and aUo 
ill temperature. 
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horns lit the thyroid cartilage to tlie sidea of the bodj of tOie cricoid. 
lUerkBl ' hoB given them the name of Kerato-cricoid^. The last pair 
of intrinnic mnsclea {Posterior Ciieo-arstieniiiils) tu bo noticud are 
totally different in Notion to all the others, as they draw the Tooal 
bandfi uwuy from each other, in order to widen the glottis for the 
pasBage of air. Thej extend from the posterior eitemal angles of 
the aiytfenoid c&rtilagea (the third pair front the same point) to 
the baek of the body of the cricoid cartilage. 



FiO. 3. 



Fio. i 





DuoEAue 



: Intbiksio Libyhobaj, Mcsclee. 



rig. 3.— View from Behind. 1. Epfglottia, a. Thyioid rarlilaga. S. A>T- 
Ifflnoiaeua. cnssfd by Ilie CunrtriiMmeg veetiboli. 1. Poalerioc crico-aiyttenoiaj. 

6. Kento-orioDidii (most ^quEntly absent I . «, CilDOld cartilage. 

Fig. 1.— BectiDn sbowtng the Latenl Mn*cl» from the Inside. 1, EinslotliL 
a. Line of the nppei msrglii at the larynx. 8. Superior thyio-siTttBnoia. 4. 
DepKBsot epiglottidiB, or Dilatot Tatibuli. G. Arytenoid cartilage, fl. Priimatdo 
masBof the internal and eitemul Thym-u^tenDldB lipped b; the vocal band. 

7. Tbjroidcottilage. S. Crico-thynjid. ». Lateral Crico-airtsnoid. 10. Ciioold 
cArtilas^ 

The extrineie muBcloa are those which draw the whole larynx up or 
down. Above, the larynx ix attached by a pair of strong' muscles 
{Th'jro-hyoids) to the tongue-bone, and hence, practically, ta the base 



' In 1B57 Uerkel clamed to have disoovered these muecleB, bat, bb 
Lusohka has pointed out [op. oit. p. 129), they were MBlly flxat 
notified by Naaroann in 1867> onder the name of rotteriw Orim-. 
liyroidt. 
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of the f ongue. BeMcici, from the posterior margin of tie wiuga of 
the thyroid eartilago two paira of musclea {Inferiar conatrietor of 
pAargHj: aai Falalo-phargngius) paaa up to t^e bftxa of the skull and 
palate. Below, the correBponding pairs are aeparated by the whole 
width of the lujiuc, but approach each other aa they aacond, ajid 
unite together.' A third pair (S'y'ii^AaryiiyBi), having aimilar attach- 
ments, do not appcoaoh or unite. The principal inaaclefl (Sferno- 
thyroidi), which draw down the laryni, pass from the outsides of tJie 
wingH of the thyroid cartilage to the upper pnrt of the broaat-bone. 
The eitrinflic mnselea are assisted in their action by aereral other 
muealea which are not attached directly to the larynx. 

In addition to the muBcles mentioned, which are generally euBS- 
cienCly obvioua in their direction aud attaj^Jiments, an examination of 
various loryngcB will frequently dieoover bundles of muBoular fibres 
which are neither uonstant in their presence nor easily determinate 
as to tbeir course.' 

Variaiions of the Larynx in Age and Sex. — The 
larynx undergoes a gi-eat and rapid increase of size in 
the male sex, in about the fifteenth year of life. The 
voice tlien "breaks," and descends in pitch by nearly 
an octave. The same phenomena occur ia females, 
but not to a marked extent, and the depresaiou of 
vocal pitch is only about a tone or two. In adult 
age the male larynx is always much larger than that 
of the female ; its cartilages are much firmer, aud are 
pronouncedly angular in shape. The female larynx 
ia more delicate in the structure of its cartilages, 
which are also curved in their outlines. The average 
length of the ligamentous portion of the vocal reeds 

' The it^ferior eonftrictor ia considered usually aa one muscle, 
beca,UHe the fibres immediately unite at the back part of the pharynx 
by means of a, central sinewy seam. ThL< muscle ia also attached to 
tho eidea of the body of the Cricoid cartilage, where its fibres run 
horizontally, but they increase in upward obliquity in the upper part 
of the muscle. 

' The greatest amount of detail re.speotiug these will be found lu 
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ia in the male nine, and in the female six lines.* 
After middle life the laryngeal cartilages gradually 
undergo ossification, whence in old age they become 
so rigid that much of the power of varj'ing the 
tension of the voeal bands and inflecting the voice 
19 lost. 



The Vocal Tube, or Resonance Apparatus. 

This consists mainly of the pharynx, mouth, and the 
double set of passages in the nose. The soft palate, 
pillars of the fauces, and lower-jaw may also be 
mentioned in this connection. There are also some 
auxiliary cavities, such as the portion of the larynx, 
about three-quarters of an inch deep, above the vocal 
cords, into which the ventricles open, and also some 
chambers in the thick bones of the head and face. 
rurther, even the trachea and lungs may be ranged 
under this heading. 

The pharynx extends from the upper part of the 
larynx to the base of the skull, forming the open 
space at the back of the mouth, and also at the back 
of the nose. Its dimensions vary in different persons. 
On an average it may be said to be 4J inches from top 

' The preparations in the Museum of the Royal College of Sui^wma 
illustrate very well the Tariatioii of size in different larjnges. See, for 
eniunple, Ko. 939 P, a female larynx with xentricles that appear aa 
mere chinks, sod No. 939 P,a, a male Uiryni, the ventrielee of which 
are almottt largo enough to cantoin the first joint of the little finger. 
For tahles showing numeroux coniparativi! measurements of vatioiiB 
parts of the laryni, see Bfolard, Bictioimairc Encyelopediqut it* 
Seieiicea Midiealss, Paris, 1SG8, art. Lai-ynx, p. 553, etc. 
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t bottom, 2 J from side to side, aod IJ from behind 
forwards at its widest part opposite the base of the 
tongue. Its size and shape can be altered by move- 
ments of the various parts by which it is bounded. 

The mouth requires no special description. Its 
capacity can be greatly varied by the action of the 
tongue and lower jaw. 

The cavity of the nose is pecuMar, and may be 
regarded as a collection of six small tubes. Each 
nostril is separated into three channels, running 
horizontally from before backwards to the upper part 
of the pharynx, by projections on its external wall 
formed by ridges of spongy* bone. The floor of the 
nose is formed by the upper surface of the hard-palate, 
or roof of the mouth. 

The soft-palate, ia attached to the back of the 
hard-palate, and hangs down towards the back of 
the tongue, separating the mouth and pharynx. 
From its centre depends the uvula, a small body 
like a grape, as its name implies. The pillars of 
the fauces are two ridges of muscle on each side of 
the pharynx. They terminate above in the soft- 
palate, of which they form the greater part in 
arching across to unite with each other from oppo- 
site sides. Between them on each side lie the large 
glands called tonsils. The pair of posterior pillars 
consist of the muscles before*mentioned {Falalo-pha- 
ryngci), whicii spring from the hind edges of the 
thyroid cartilage, and converge towards each other in 



- ■- opongy" in appeftrance only, being of a. 
at D&pable of being squeezed like a. spongp. 
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passing upwards to unite at the palate over the 
uvula. The lower-jaw assists to open and shut the 
mouth, thereby altering its capacity and resonance 
properties. 



The Tongue, Lips, and Teeth. 

The tongue, lips, and teeth, superadded to the oral 
portion of the vocal tube, render possible articulate 
speech. The tongue and lips are almost wholly com- 
posed of muscular substance, which, being capable of 
infinite combinations of contractions, bestows on them 
a great versatility of motion. They, with the soft- 
palate and lower-jaw, may be considered as the active 
organs of articulation. The teeth take a passive 
part, acting as a kind of fulcrum for the tongue 
and lips. 




, B- Epiglmtii, 
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PHTSICAI, ACTION OF THE VOCAL ORGANS. | 

ACTIOS OF THE AIR-CHAMBER (RBSPIKATION) — ACTIOS 
OF THE VIBRATING ET,EMENT (VOCAL BEEDS) — THE 
RESONANCE APPARATUS (VOCAL TDBE) — COMPASS 
OF THE VOICE : INDIVIDUAL AND SEXOAL DIF- 
FERENCES : EEGISTEES — ARTICULATING APPARATUS. 



In this chapter we have to conaider the share taken 
hy the various parts of the body just described in 
the production of voice and speech. In accordance 
with the classification adopted, the action of the 
thorax — the air-chamber or wind-chest — which initi- 
ates the giving forth of sound, first claims notice. 



The Aie-Chambeh (Eespiration). 

The muscles attached to the chest-walls have the 
power of enlarging the cavity of the thorax, so as 
to draw air through the windpipe into the lung^, 
which thus become inflated. The lungs have not in 
themselves any ability to increase their capacity, and 
ate merely blown out by force of the air which rushes 
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into them, according as t!ie chest expands, in order 
to prevent the formation of a vacunm. As there am 
two principal ways in which the thorax can ba en- 
larged, inspiration is divided into (1) abdominal and 
(2) costal. 

In aidominal breathing inspiration ia performed by 
means of the diaphragm, which, when relaxed, pro- 
jects upwards into the chest. By contracting it 
greatly diminishes the amount of its upward projec- 
tion, thus rendering the chest more capacious below, 
at the same time that it presses downwards the 
stomach and other abdominal viscera. When it 
^ain relaxes the tendency of the abdominal organs 
to return to their former position is sufficient to thrust 
it np and expel the air introduced. In men ordinarj- 
..^niet breathing is chiefly diaphragmatic ; but in 
women this muscle is used to a much less extent.' 

Costal, or rib breathing, is accomplished by raising 
the ribs, each of which can move, as on a pivot, 
at its joint with the spine. During this action the 
ribs are drawn up closer together in front and at the 
aides, ao as to lessen the vertical measurement of the 
spaces between them, and the breast-bone is made to 
advance. Behind, of course, the ribs merely rotate 
on their heads, and cannot approach nearer to each 
fltlier, owing to the nature of their vertebral articula- 



' Merkel thinks the activitf of the diaphragm artd ita share ii 
teBpirBtion mnoh overrated— ^flii(oioi« mid I'hyaiologic dei menichiiche, 
Stimm- «nrf Sprach-organs_ Leipzig', 1867, p. 33. Herxnanii, on thi 
contrary, states thftt this is the pricoipal rcapiratory musole — Siimai 
Pfiyiiotogg, trann. Ganigce, 1878, p. 196. T lie latter opinioQ soem 
to mo to ba uoarest the truti. 



tion. The lower ribs also move much more than the 
upper ones, the first rib being, in fact, almost iixed. 
In costal inspiration the thorax is eulai^d laterally 
and in front, because the larger ribs in being raised 
are made to occupy the place of the smaller ones. 
The ordinary costal muscles are generally sufficient for 
respiratory purposes, and only in taking a long breath 
— in forced inspiration — is the action of the extra- 
ordinary set required. The extraordinary muscles of 
inspiration are nearly all attached to the shoulder, 
and their real object is to regulate the motions of 
that part. If, however, the shoulders be elevated, they 
can raise the ribs, but only to a comparatively small 
extent, because their power is mostly exerted over the 
upper ribs, which have little freedom of motion. In 
some diseased conditions the movements of the dia- 
phragm and lower ribs are very much restricted, and 
in compensation the upper ribs are called on to work 
to their utmost. This is sometimes called clavicular 
breathing, because the motions of the chest are 
principally in the region of the collar-bone or 
clavicla 

With respect to expiration, when all the muscles of 
inspiration relax, the ribs fall by their own weigljt, 
the abdominal viscera returning to their position 
thrust back the diaphragm, and the lungs by con- 
tracting assist to drive out the superfluous air that is 
in them. Much of the act is therefore automatic, 
but if more force is wanted the muscles which pass 
fram the lower ribs down the abdomen and flank can 
pull the ribs down strongly, and at the same time 
can press the abdomhial organs up against the bottom 



' the cheat. In this manner a forcible expiration 
I be performed. 

The air of reapiration may be divided into four 
different complemeata. In the first place we have 
the air which passes continually in and out of the 
lungs during quiet breathing. This is called tidal air. 
Next we have that which can be forced into the lungs 
when expanded to their full extent by drawing a deep 
breath. This gives the vital capacity of the chest- 
Thirdly, there is the complement of air that can be 
pressed out of the lungs when emptied by a strong 
effort of expiration, called residual air; and lastly, 
there remains some air which cannot be squeezed out 
by any exertion during life, nor even after death 
without the direct application of such mechanical 
force to the lungs as would rupture their air-cells. 
Hence it may be called fixed air, or air which cannot 
be removed. 

iThe column of air as it rushes out of the luogs 
wugh the trachea is rendered sonorous by the 
vibrations of the vocal reeds. Without these mem- 
branous bands man would be voiceless, or at least 
could only speak in a whisper, as is frequently seen 
in coses where they are paralysed or destroyed through 
disease. Before, however, examining minutely into 
the powers of the larynx to generate sound by the 
light of modern science, it may be instructive to 
glance at the opinions entertained by some of the 
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earliest pliiloaophers regarding the nature of voice, 
and to trace briefly the evolution of our knowledge 
of the subject from ancient times to the present day. 
A volume, indeed, might easily he filled with these 
matters alone, aa the interest of such questions has 
always led many to attempt their solution, whilst the 
former deficiencies of anatomical and acoustic science 
and the difiiculties of empirical observation rendered 
the numerous conjectures eonflictiug and many of 
them 1 



Survey of Principal Pre-laryngoscopic Theories of Voice. 

Hippocrates, 460 B.C.' Though always paying great 
attention to the condition of the voice in disease,* as 
an index to the state of the patient, he had yet no 
definite idea of the existence of any special physio- 
logical arrangement that could he termed a vocal 
organ. In the age of the " father of physic " the 
position of the lungs and the windpipe was known, but 
their functions were so little understood that it was 
generally supposed that liquids passed down the trachea. 
Hippocrates, however, was in advance of such an errone- 
ous idea, and ai^es against it with considerable clear- 
ness, showing that he had made experiments in order 
to ascertain the truth.^ He frequently uses the word 
" larynx," and knows its site, but does not connect it 

I The dates appended to the names of the varioiis writ«n are 
actually or approximately those of birth. The aathors are attODged 
aocoTdiDtf to the order of thoii oontributions. 

• S.g., Pradlcli, L i. o. 2, et seq. De Vieta Amtorum, o. 37, etc. etc. 

^ Lt CoTdt, 0. 2. Di Marbii, 1. it. c. 30. 
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Lth the vocal powers. His ideas of the production 
;of voice he sums up in the following passage : " We 
tpeak by means of the air which is drawn into the 
whole hody, hut which mostly accumulates in the 
cavities. In rushing outwards through the vacant- 
i^ce^ it makes a noise, for the head resounds. TJie 
tongue articulates by moving into the fauces and by 
pressing against the palate and teeth, thus producing 
distinctness of voice. If the tongue did not always 
act in 8ueh a manner, man would he without langu^e, 

id would be confined to a monotonous sound," ' 



Aristotle, 384 b.c. Nearly a century later tlian 
Hippocrates, he shows a great empirical knowledge 
the vaiieties and peculiarities of voice in his 
treatises on natural history and his problems relating 
to voice and sound. His general idea of acoustics 
la expressed by the statement that "a loud voice 
arises from a great motion of the an*, an acute one 
from a rapid, and a grave one from a slow motion 
of the air."* He also knows the position of the 
larynx, its cartilaginous structure, and even recognizes 
it as the part whence voice proceeds* He makes no 
mention, however, of the vocal bands, though he 
evidently regards the sound as arising from the stream 
of air being opposed in some manner in its passage 
from the lungs." He also states that the larj'nx emits 
vowels, but the tongue and lips form consonants.* 
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Galen, 130 a.d. After an interval of more then 
five centuries, which are not represented by any extant 
work to mark the progress of physiological research, 
we come to Galen, the most voluminous writer and 
the most industrious and scientific observer of all 
the ancient physicians. So important a faculty as 
voice could of course not escape him, and he devoted 
a treatise to its elucidation. Unfortunately this work 
in its entirety is lost, but fragments remain sufficient 
to show what were his ideas on the subject.' He 
knew that the larynx was composed of separate 
cartilages, but thought that the arytaenoids formed one 
piece. Further, he had some notion respecting the 
action of the vocal bands, as he states that "in the 
interior of the larynx is a body which resembles no 
other part of the animal structure, but ia very similar 
to the tongue of a flute,' especially if regarded from 
above." " This," he continues, " is the first and most 
important oi^n of voice, for, in order that the animal 
may emit sound, a narrowing of the laryngeal channel 
is necessary, and such is exactly the office of this part, 
which I therefore call the glottis, or tongue of the 
larynx." Proceeding with his description, Galen 
describes also the ventricles of the larynx, and alludes 
to the secondary use of the vocal bands in closing the 
windpipe in order to hold the breath, an action in 
which he thinks the ventricles assist.* He mentions. 



' Apud Oribaiduni, 1. uiv. c. 9. 

* A bjnd of ancient flute, wluch probably icsembled the oboe ii 
being' Bouuded by means of a doabLe reed. 

* See Appendix i. 



in addition, that the uvula has a great effect on the 
power and beauty of the voice.' Galen knew the 
position and action of the muscles of the larynx 
well enough to enumerate them almost completely, 
and to divide them into an intrinsic and extrinsic set.' 

Fahridus of AquapenderUe? 1537. After Galen no 
wiiter of original research added anything to the 
literature of the voice for fouiteen centuries, a period 
which carries ua through the Middle Ages and beyond 
the Renaissance into the beginning of our own times. 
Fabricius,* having mastered all previous knowledge 
of the subject, made a careful anatomical examination 
of the larynx and thought carefully over the nature 
of sound. He discovered that the arytaenoid cartila^'es 
formed a pair instead of a single piece, and analysed 
the possible action of the various muscles of the vocal 
apparatus. He noticed especially the power of the 
inferior constrictor of the pharynx to press together 
the wings of the thyroid cartilage, and observed that 
the thy ro- arytenoid muscle (the intrinsic muscle of 
the vocal bands) contained several distinct sets of 
fibres which must give it many essentially different 
modes of action. But the science of acoustics was 
scarcely born in his day, and he relied mainly on 
the vague notions of Aristotle. His ideas respecting 

' Apud OribBBJura, L ikLt. o. 10. 

• He UtuPartium, 1. rii. c. 12 ; L ivi, o. 4. 

' Vesaliua may be passed over, aa, althoug'h he describes the larynx 
in his great anatomical work {De Sumtiii Corpot-U Fahrica, Basileic. 
1613, 1. i. c. 38), hegoBB no farther than Galen, and his researches 
□n this side did not enable him even to recognize the duality of the 
aryfieaoid cartilaf^s. 

' Be Lari/nsi Vocis Iralramcnto, partes iii. Venetiis, ISOO, 



the formation of voice were therefore necessarily in- 
conclusive and erroneous. He believed that the vocal 
bands acted like the lips in whistling, and that pitch 
was determined by the size of the aperture between 
thenij and also by alterations in the length and width 
of the vocal tube, i.e., the pharynx, etc., consequent on 
the motions of the larynx and trachea. In compar- 
ing the voice to artificial instruments he regarded it 
as partly similar to an ordinary flute, but possessing, 
moreover, some analogy to the trumpet, the player on 
which varied the compression of his lips to produce 
(Jiffereut notes.' Though Fahricius advanced on his 
predecessors in practical acquaintance with the vocal 
oi^ns, yet his theory of voice was retrograde to the 
shrewd guess of Galen, who compared the larynx to 
a reed-flnte, 

Fabricius also studied the phenomena of articulate 
speech,* and illustrated his observations on this subject 
by an analysis of the vocal power of animals.^ He 
described the movements of the vocal organs in the 
production of vowels and the different classes of 
consonants with an accuracy which has scarcely been 
surpassed by any modern physiologist. 

Mersentie, 1588. This French philosopher and 
Jesuitical priest was a diligent student of almost 
every science, and also a voluminous writer. Being 
well acquainted with music and musical instruments * 

' Op. cit. pt. iii. o. 11. 

' Lt Xfcutioai tt rjut Iiislmmentit. Patavii, 1603. 

* itg^BrutoTHBi Loquela. Patavii, 1604, See Appendii iii. 

• See Mb treatisea — Harmonicorum, Libri viii. and Be ImtrummtU 
Sarjmnicii, lAbiiiv. Lute tie Pariaiorum, 1635. 



i some of the prime q 
for the analysis of the laws of voice production, 
though not being a physician or anatomist he could 
not carry his speculations to a definite issue. In his 
Treatise on Universal Harmony^ he discusses the 
nature of voice, and his practical acoustic knowledge 
enahles him at once to reject the supposition of 
Pahricius that the alterations of pitch are due to 
changes in the dimensions of the vocal tube, and leads 
hirn to attach more importance to the immediate action 
of the vocal hands. He almost concludes that voice 
is produced by the vibrations {trembhments) of the 
vocal bands, hut is uncertain whether they can he 
considered as reeds or strings. He even hesitates to 
decide whether they move themselves or merely cause 
the air to vibrate by forming a passive inteiruption as 
it rushes by. He is clear, however, as to the action of 
reeds, and remarks : " Had we not the example of 
reeds, which make us understand the movements of the 
tongue {languette) of the larynx which anatomists call 
glottis, it would be difficult to know how the voice of 
man can have a compass of three or four octaves."* 

Dodart,' 1634. Dodart was one of the court physi- 
cians in the reign of Louis XIV., and was a man of 
considerable scientific acquirements, though not of 
much original research. In 1700, nearly at the end 
of hia life, he turned his attention to the elucidation of 



' De VBarmonit univerullt. Paris, 1637, 1- i. prop. 13, ate. 

* Ibid. prop. 16. 

" ~ le years previous to Dodart, Perrault, Mb preceptor, wrote an 
a fioond iix wKieb liB emitt^ a tlieory of voic^, but he intro- 
new idea — Eiaait di physique, torn. iii. p. 14d. Paris, 16B0. 
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voice,' and after making some anatomical obBervationa 
came to the conclusion that the glottis alone pro- 
duced sound. At the same time he allowed that the 
resonance of the mouth and nose might affect the 
quality of the tones. His conception of the function of 
the mnscles of the larynx was, however, very imperfect, 
and he absurdly supposed that their action was too 
coarae to allow them to participate in the production 
of voice, and that the elastic fibres of the vocal bands 
possessed a peculiar power of contraction unexampled 
in any other tissue of the body. " Voice," he remarks, 
" arises from the vibrations of the lips of the glottis, 
the number of which vibrations depends, not on their 
dimensions, but on their tension and the swiftness 
of the air as it rushes out." According as higher 
notes are given forth he thinks that the glottis 
becomes gradually narrower, and the falsetto voice is 
formed by a glottis constricted " beyond measure." 
Dodart supposed, in short, that for low notes the lips 
of the glottis stood apart about a line and approached 
each other by degrees with elevation of pitch, the 
rise of the notes being aided by the force with which 
the wind was expelled from the lungs.^ He also 
considered that the glottis acted similarly to the lips 
in whistling, which he therefore calls a " labial glottis." 
1 find no artificial instrument to which the voice 

■ Bistoiir el mrinsim di V Acadimit SoyaU del leieneii, 1700, p. 17 
ai]dp.33B; 1706, p. 15 and p. 389; 1707, p. 18 and p. 66. 

* Dodart oalculsted that the width of ths alit between the vooal 

Offda duriug phoniitioii varied from one line to complete approximai- 

tioD, and that the autioD o( the glottis was so deUcate that hy ita 

adjufitment it could divide this amail apace into 9,632 parts, rendering 

ih point a Beparate tone — op. cit. 1700, pp. 23, 264. 





lay be likened, though he inclines to the reed theory, 
and instances the fact that "Filidor -pere can render 
all the tones and aemi-tones of an octave from the 
mouthpiece alone of a bassoon merely by varying the 
pressure of his lips." He can only compare the 
action of the vocal bands to that of the edge of a 
piece of paper pasted over the crevice of a badly- 
fitting window-sash when thrown into vibration by 
the draught of air (chdssis bruyant). Such an arrange- 
ment, in effect, would constitute a kind of mem- 
branous reed, but Dodart's acoustic science was too 
insufficient to enable him to mature his comparison. 
Farrein, 1693. Also a physician, and the first who 
made actual acoustic experiments on the natural 
larynx.' He showed that voice was produced by 
the vibrations of the glottis, as by touching the vocal 
cords 30 as to stop their movement the sound was 
extinguished. He also demonstrated that the inten- 
sity of the tones depended on the force of the blast 
of air. He believed, however, that the vocal bands 
acted like a pair of strings set in motion by the 
stream of air, which he compared to a violin-bow, 
and that the elevation of pitch was caused solely by 
a progressive increase of tension. He was led to these 
conclusions by observing in his experiments that the 
notes of the vocal bands were raised by shortening or 
by stretching in a manner analogous to stringed instru- 
ments. But failing to perceive any natui-al provision 
for shortening the vocal bands, he could .only tiiink 



' Sirioin e 
and p. 409. 



mlmaim de VAcademie Sayale des icimces, 1741, 
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that the compass of tlie voice was obtained entirely "by 
altering their tension. When Ferrein had definitely 
formed these ideas he bestowed the name of "vocal 
cords" on the lips of the glottis, which, though 
conveying a false notion, is still universally employed 
in this country. 

Cuvier {&.), 1779. The illustrious natnraliat, not 
being a practical acoustician, could only surmise 
generally as to the formation of voice when it was 
necessary to adopt some view of the subject in 
his comprehensive work on Comparative Anatomj/} 
He supposes that the glottis acts in conjunction 
with the vocal tube like an ordinary reed instrument, 
such as the clarionet, in which the pitch of the 
note ia determined by the length of the pipe,' 
At the same time he allows that the amount of 
shortening that the vocal tube can xmdergo is in- 
considerable. 

Ihdrochet, 1776, A physician, he made a care&il 
study of sound, and compared the action of the 
glottis to that of the lips in playing the horn (claaa 
of brass wind-instruments), but he maintained that 
pitch was dependent only on changes in the vibrating 
element. He introduced a new question into the 
debate by asserting that the muscular portion of the 
vocal bands alone generated the sonorous vibrations, 

I Levant dt Vanatontit eomparii, torn, ir. pp. 496, 522. Pans, 1880, 
ete. 

' He Baya : ' ' Leur eSet (lea rubane vooaux) est de f aire ToriaK 
I'anche de I'matTument vixuJ, de mani^re i. prodnire lea tons liar- 
moniqueB de chaque toe fuadajneutal dftermiue par la longueur da 
tube de uet iustrumeiit." Ibid. 



whilst the fibrous (ligamentous) tissue only served to 
shield their edges. ^ 

ZiscovitiS, 1785. A Gennan physician who, like 
Dodart, deviated into the false track of supposing 
that complete approximation of the vocal hands was 
not a necessary factor for the emission of tone. He 
advocated that for low notes a considerable aperture 
remained between the lips of the glottis, which 
became narrowed as the pitch was elevated.* 

Gtoffrmj St. Hilairs, 1772. This celebrated French 
philosopher and natnralist devised a rather fantastic 
theory of sound,' and agreed ivith Ferrein that in 
tjie chest-voice the larynx acts as a stringed instru- 
ment. Falsetto notes were produced like those of a 
flute. He explains in detail the movements of the 
vocal organs in forming different tones, but his notions 
are purely imaginative.* 

Savart, 1791. This eminent acoustician magnified 
the errors of Dodart and Liscovius, and promulgated 
a theory of voice entirely at variance with the truth.^ 
He believed, in fact, that if the vocal bands were 
brought close together during phonation, speaking 
would be attended with too great an effort. He 
concluded, therefore, that the glottis always remained 
open, and that sound was produced by the action ot 
the true and false vocal cords, so called, with the 
ventricles between them, on tlie current of air. In 



' Smui Mir une mimeUs theorie de la voix, TbJae di 
> TktorU ier Stimme. Leipzig, 1814. 

* FhiloKipKit atiotomiqiH, p. 2S4. Pans, 1818. 

• Ibid. pp. 304, 368, et seq. 

' AnnBtea de ehimii it de phgnqtie, 1825, t. ixx. ] 



thi3 manner the glottis, according to his idea, sounded 
analogously to a kind of hunter's whistle, or bird- 
call, which consisted of two small perforated plates 
with a short tubular cavity between them of much 
larger diameter than their apertures.' In general 
he thought the principle of voice was that of a 
flute, but, having discovered that a tube with thin 
elastic walls could be made to yield a variety of 
tones through alteration in its rigidity alone, he 
attributed to varied tension of the trachea a remark- 
able influence on pitch. The supposed resemblance, 
however, between such a tube and the trachea, 
constructed for the most part of firm cartil^inoua 
rings and built up nearly all round with solid tisanes, 
is but slight, and amounts practically to nothing.* 
Savart, however, adhered to bis tlieories with great 
tenacity, and even when it was demonstrated to him 
that i-eed tones could he artiiicially produced from 
the detached larynx on bringing the vocaJ bands 
together, he rejected the proof with the expression, 
" Ce sont Men des sons d'anche, mais ils sont criards." 

Magendie, 1783. A professional physiologist, he 
established by a vivisection that the vocal bands 
actually vibrated like reeds during phonation.^ 

Malgaigne, 1806. The eminent surgeon, who sup- 
ported the reed-theory and endeavoured to construct 
an artificial larynx, imitating the vocal bands with 

' Iq cMldron'a Uija nhictaoiiiid by preBsiog- aldnd of bellowa, and 
in hollow india-TubbeT toys, the whistling noiso is goncndly produced 
by BucSi a eoDtrivance. The pitch risea merely by JncreaBing the force 
of the blast of air. 

' Bee Miiller, J'Ayaiologif, toI. ii. p. 10. 

3 JYceia d« phyaiolnjjie, t. i. p. 301. Paris, 1838. 



strips of parchment. He tbouglit the falsetto voice 
was produced by the contraction of the aoft-palate 
cutting off the nasal portion of the vocal tube.' 

Lehfeldt, 1811. A German physician who was the 
first to state, what is still believed to be correct, that 
in the falsetto voice the vibrations of the vocal bands 
are confined to their edges.' 

Johannes Muller, 1801. A gi'eat German physio- 
logist who made the most exhaustive and ingenioua 
experiments with the natural detached larynx and 
artificial imitations of it.' He showed conclusively 

' Archire jineralet de midkine, t. xxv. 1831, pp. 201, 327. 

' "Et Tocnlanim falearum sonoa in laiyngB ipso formori, inde 

vi^tuT ^ci In iMytige quoquo vibratlones Don per totam 

latitudinem eipanBie, in nmrginibna tantum Be oontineiitea mnlto 
tenaiorem tenerioreraqiiB efGoiunt Bonum." — NontiuUa de Yocii Formo' 
tiane. Berolini, 1336, pp. 64, 65. 

" ElemiHli o/ Fhytiulogy, trans, b? Balj, London, 1837, toI. i. 
Appendix, and vol. ii. sec. 3. Miiller'B experimentH hare oftea been 
repeated and confirmed ; in this eountiy most can>fnllf by Wyllie 
{E/imbursh Medicai Journal, vol. xii. 1866, p. 214), It may be stated, 
however, that the action of the lar3^gGal muBcIes cannot be imitated 
vitb any exactitude on a detached larynx, but the artificial production 
o£ a scale from the vocal reeds alone by progressive tensioc is aufBcient 
to nullify the theory that changea of pitch are obtained by ahortening 
or lengthening the vocal tubee in a manner ooalogMUS to opening or 
dosing side-holes on a flute or clarionet, or to drawing in and out 
the sliding' tube of a trombone, as was advocated by Despinay de Bourg 
in bis first essay [Thiie de Farii, 1621, No. 46, p. 12). All that acoustio 
experiments can perform with the detached larynx can doubtless be 
dona much more perfectly and effectively by the living musclea. We 
may except, however, the tension of the vocal reeds, wbioh can be 
increased artificially uutil they are mpturod, whoreaa in tlie natural 
state there is a safeguard against such an accident. Thus Uiiller 
tightened the reeds of a mule larynx until he produced the note 

^ ; an octave higher, probably, than the subject in life could 

have sounded by such means. 



^atolo0 of 



trgana. 



that a, compass of a couple of octaves could be 
obtained from the vocal bands merely by varying 
their tension when approximated. He attached 
small weights to them, and by increasing gradually 
the amount of weight found that pitch rose in pro- 
portion. He alao experimented with membranous 
reeds, some o£ animal tissue,^ some of caoutchouc, 
and made it clear that a greater length of tube was 
required to affect their pitch and produce a series 
of notes than could be furnished by the vocal 
passages. In addition, he showed how unlikely 
was Savart's idea that alteration of tension in 
the walls of the trachea would influence pitch of 



Tke Laryngoscope and its Bevclafwm. 

After the researches of Miiller but little was left 
in the way of direct experiment to be done by his 
successors, although conflicting theories of voice 
were still held, owing to the difficulty of obtain- 
ing the absolute demonstration or ocular proof of 
any one set of deductions. The increase of acoustic 
science gradually threw a light over maiij obscure 
points, but it was only on the discovery of the laryn- 

' Such BH the niiddle coat uf arteiies. 

* These sketolies of tha opiniona of pCB-iaryrgoecopic autliora mi 
■voice are only a few seleotionB of the principal names whioh. miglit 
eamly be multiplied fourfold. For a, complete bibliojfraphy of the 
subjeeti with short allneions to the theories of the various writers, aoe 
the work of the jonng^erLiscoviiia, Fhyaxotogie dcrmenschlichen Stimwu, 
Leipzig, 1846, p. 71, et aeq. 



The V^ratwiff Element. 



113 



goacope that most of the doubts and absurdities were 
finally resolved and laid to rest,' Many unsuccessful, 
or perhaps disregarded, attempts to see the action of 
the living larynx had been made prior to 1854, 
when Manuel Garcia, a teacher of singing, actually 
caught sight of his own vocal hands in a small 
dentist's mirror pushed into the back of his mouth. 
Continuing his observations on his own throat, he 
was at the end of a year enabled to read a paper at 
the Royal Society ' on the formation of voice as 
elucidated by means of his invention. Garcia's device 
did not, however, attract much immediate notice, 
and it was only at the end of two years that 
Czerinak, a German medical professor, commenced a 
systematic practice witii the instrument, on himself and 
on patients, and showed iinally the feasibility and facility 
of viewing the Hving larynx. As soon as Czermak had 
satisfied himself as to the actual value of the invention,, 
he travelled into the chief cities of Europe, and, by 

' It would be impossible and even unprofit«ble to recount witiin 
the limits of this work the numerous baaeleea and absurd opinions 
relatdng to voice that have heen pat forward from time to tiiae by 
theoriata unaoquainbed, on the one hand, with acauatios, or on the 
other, with anatomical and phyuologicsl obserrationa ; some, indeed, 
ignorant on both sides of the question. Such suppositions, for 
inatnnce, as that the falsetto voice ifl pcodnced by a new glottia formed 
above the larynx [Colombat de risSre, Traile medico-cAirursieBl des 
laiiUidieg del argaiies dc la iinir, Paris, 1834, p. S5), or that the musical 
toDca of the voice are formed at the bifurcation of the trachea, as in 
birds (Romer, Tlie Phyaiahgij of the Saman Voice, London, 1S*6], or 
that tbe falsetto notes are produced by blowing into the ventrioles of 
the larjnr, as a schoolboy whiatlea with an excavated nut (Uling- 
worth. Students' Journal, London, 1876 \ a serieH of papers otherwiue 
well digested), etc. eto. 

» Frocetdiiigi of the Sosal Sociilij of London, vol. vii. No. 13, 1855. 



giving laryngoacopio demonstrations before the prin- 
cipal physicians and surgeons of each town, achieved 
the introduction of the laryngoscope into medicine aa 
an indispensable adjunct to the local study of disease.' 
The laryngoscope, as now used, consists simply of 
a small niiiror, from half an inch to an inch in 
diameter, fixed at the end of a stem of sufficient 
length to allow it to be passed to the back of the 
mouth (middle part of pharynx). It is held there 
, at such an inclination as to reflect the parts of the 
throat below. Some practice is required in order to 
be able to place it quiGkly at the proper angle, which 
in fact differs somewhat in almost evety indi-sidual, 
and also in order to manipulate it so dehcately ag not , 
to irritate by pressure the tongue, palate, and otber 
parts adjacent. The tongue should be protruded during 
the examination, as the larynx is thus drawn up higher 
in the throat. It may be held out gently with a small 
cloth. Of course a strong light must be thrown on 
the surface of the minor, and for this purpose various 
kinds of accessory apparatus are employed. 

The Vocal Seeds. — On inspecting the larynx ■witk 
the laryngoscope, the rim of its upper outlet, sur- 
mounted in front by the epiglottis, which generally 
stands erect against the back of the tongue, is plainly 
\-isible. But the most striking objects are the vocal 
bands which are seen at a short distance below, pro- 
jecting opposite each other from the sides of the inner 

■ For B full account of the labours of Garcifi sad Czermak in relsttit 
to the larjugoscope, see P. Kictiard, Nolict itir I'invention du latf/n'. 
poieope, Pario, !861. 
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rail of the larynx, and of a pearly wMteness which 
contrasts strangely with the redness of the surrounding 
parts. Between them ia the oblong aperture through 
which the air continually passes to and fro, the glottis, 
of dimensions varying at every moineut, for the vocal 
reeds are never absolutely at rest during breathing, but 
with deep inspiration separate widely until they almost 
disappear from sight behind the ventricular bands, 
and with expiration gradually approach each other, so 
as sometimes almost to touch. If the person under 
observation speaks in an ordinary tone of voice they 
draw together so closely as to reduce the glottis to a. 
mere thread-like fissure, and as the sound issues forth 
the eye can perceive that they are in a state of 
vibration. At one point they touch, viz., posteriorly, 
where they join the tips of the vocal processes of the 
arytaenoid cartilages. Behind this the chink of the 
glottis is continued 'backwards for a short distance, about 
three lines, between the inner edges of the base of the 
arytasnoid cartilages {cartilaginous glottis), but this por- 
tion is probably incapable of vibration, and cannot pro- 
perly be considered as forming pai't of the vocal reeda. 

The theory of the generation of soimd by our vocal bandH ia as 
follows :^By the aootractioii of the expiratory muaolefl of our chest 
we propel a stream of air from oar luaga through our windpipe. 
Impinging against the closed glottis from helow, the current drives 
the rocal haods apart sufBciently for a puff to escape. This relieves, 
moniGntaril;, the pressure of the air helow, and the vocal bands at 
once spring back towards each other by their own resilieDcy. The 
glottis is thus ^sin shut, the pressure re-acenmulates below, and a 
aewind puff escapes. By a oonliauance of this action the current 
of our breath is divided into q seiiea of puffa, variable in rapidity at 
will, aiy^ording to the height of the note, and a tone is produced in like 
manner as is observed to occur when experimODtiiiff with the aizen. 
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Considerable alterations take place in the appear- 
ance of the vocal reeds and the upper outlet of the 
larynx, during the production of a scale of notes from 
the lowest to the highest pitch. "Whilst sounding the 
deepest notes of the chest-register the glottis is open 
in its whole length, and forma an elliptical slit, which, 
ill a bass voice, may measure as mucli as a line at its 
widest part, when the vibrations strike outwards. 
After ascending two or three tones the tips of the 
vocal processes become visible, projecting towards 
each other across the chink, and on a rise of two 
or three tones more they come by degrees into contact. 
At this moment the glottis is seen to consist of two 
parts ; the main portion in front, forming a linear 
fissure between the vocal reeds of from a third to 
half-an-inch in length, and a small triangular space 
behind separating the arytsenoid cartilages. This con- 
dition of the glottis occurs about the level of the 
ordinary speaking voice. In mounting a few notes 
higher, the posterior ti'iangular space diminishes, until 
at last it is quite closed, and in this state it remains 
during the emission of the upper three or four chest- 
notes. At the same time the progressive narrowing 
of the anterior fissure, the actual vibratory glottis, con- 
tinues until it is reduced to a mere dark line between 
the borders of the vocal reeds.' Concomitant with 



' Mnodl thinlcB the vocal corde ribnite in their whule length iot 
every note of the cheat- voice, and tliat the cartilaginous glottis never 
becomes quite closed till falrettc tones aie prodiwied (Traits pratiqMe 
del iimladieii du larynx, Paris, 1872, p, 270). If it remainH open in 
the upper notes, it is only for a hair's breadth, and as to this it would 
be impossible to pronounce dogmuticiLlly. Uerkel divides the chest- 
iO two part*, ui the lower uf whivh the tiiungulai apace 
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these clianges the vocal bands seem to be lengthened ; 
they are so, iu fact, by being stretcheil, but greater than 
their real ia their apparent lengthening, which depends 
on their coming more into sight in the laryngeal mirror, 
according as the gamut is ascended. Their actual 
lengthening may be about a line,' their apparent in- 
crease of length twice or three times that amount. In 
the lowest notes tlie epiglottis generally conceals from 
view the front of the glottis ; in the middle notes the 
cushion of the epiglottis still covers the anterior ends 
of the vocal bnnds, but at the top of the chest-register 
their tension is very evident, and appears to draw them 
away from their attachment to the thyroid cartilage, so 
as to bring their full length into sight. In mounting 
the scale of chest-notes, therefore, the outlet of the 
larynx undergoes enlargement, and its maigjins expand 
BO as to afford a complete view of the interior. When 
a note is swelled to its maximum of loudness, the vocal 
reeds perform more ample vibrations in the same 



ia open and in the upper closed I^Bit Funelionen des mtnschliehen 
ScMimd- und Kthikopff, Leipzig, 186S, p. B6). My own gBnetal tibw 
accords closely witli that of Krieha'ber {Diciitnitiaire de» icienett 
uiidi^lc!, Paris, 1868, art. Liiry«goacop§, p, 508). I hare, howavBr, 
nbserved various different appcaranoea, dependent probably on the 
kind of voice, such aa bans, tenor, etc, which could only he dofinitelT' 
explained by the examination of a lar^ nnmbcr of praetised aingera 
by aa expert laryng^osoopist. Two faets I believe to have asoertaJned 
in this connection, i.(., (1) that in the tenor voice the cartilaginous 
glottis is closed in almost the n-hole contpaas, and (2J that in the 
nJto (male) voice there iaahyper-development of the anterior aesamoid 
cartilages {see p. S6), which gives a special facility for shutting' tlie 
ligamentous glottis in front for nearly a third of its Icng^ ; an 
equivalent, in fact, to an anterior cartilaj^ous g^lottis. 

' Probably lesa ; their tenaion conld not, of course, be effectively 
inorea«ed it the; atietched too i«adily. See niiagn-oriib, loo. oft.. 
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jieriod of time, tlieir edges cannot be seen in such 
sharp definition, and the glottic aperture assumes a 
hazy appearance. 

In the falseito-reffider, the laryngoscopic appeai-ances 
are in many reapects the reverse of those just described. 
The rim of the larynx, instead of becoming dilated, 
siiifers a progressive and marked constriction io pro- 
portion as the pitch rises, until afc last only the edges 
of tlio vocal hands can be seen through the narrow 




EscasioN OP I'usBrro Notes 



orifice that remains. The object of the movements 
seems to be to shorten the glottis alid limit the vibrating 
portion of the vocal reeds as much as possible. As soon 
as their tension can be increased no further by the 
means resorted to for the formation of chest-notes, a 
change occurs io the physiological mechanism for the 
puipose of obtaining a higher scale of tones by gradually 
reducing the size of the reeds. The aperture during 
the emission of the lower falsetto notes occupies the 
centre of the ligamentous glottis, and appears to be 
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from a quarter to a third of an inch in length, but 
somewhat wider and more elliptical than at the highest 
level of the chest-registev. It diminishes in length as 
the sound mounts np, but at the same time its width, 
if anything, rather increases. At a certain elevation 
of pitch, which, of course, varies considerably in 
different individuals, the power of ascending any 
higher is lost. 

Actum of the Largngeat MaacUs. 

The intTiasie mineular muvenieals, ' b}r wMoK the various poBitiona and 
ooudiliooB of the rocal roeda are detenmaed, are, of course, only geaet- 
ally diBtinguisliable hy tlie laiyngnscope, and can only be definifelj 
underatood by the aid of anatoroioal diaeections. It is diffionlt, how- 
ever, to gain an exact idea of tlie combination of actiona leqoirate for 
the production of the different pitches ajid qualities uf voice. Indeed, 
to complete our bnowledgo of the pby^ology of the larynx it would be 
Beceesar; to have the means of obgervis^ the under surface of the 
vocal reeds. There are, therefore, gaps in onr apprehengioD of llw 
subject which eon only be filled byBurmise. The main action to alloir 
of phonation is to approximate the reeds, and this is done very n ell bj 
the contraction of the lateral crico-ary tsnoida which oaose the Wyta- 
noid cartila^fes to rotate towards each other on their baaes, so aa to 
bring the tips of their vocal processes cIorc together or into aotoal 
contact. The same object can be effected by the thyro-aryttenoid 
muscles which form the bulk of the vocal reeda. whilst the arytsnoid 
cartilages oan be drawn together so as to close the hinder part of the 
' cartilaginons glottis by the arytienoid muscle which passes between 
them at their book. The deepest notes are probably prodoced by the 



' AH Sehech's careful eiperimentB failed, except in 
of the posterior onoo-aiytffinoidB, to establish anything oonoliiBivB 
respecting the action of the laryngeal musclns. Many of them, 
however, furnish a thread of probability to such of the above Btate- 
monts as depend on sormiBe. See his work, EipcrimenttUt Vnttr- 
tuehtmgen vber die Functiimen dir Nervtti and Sfmitln dti KiWmpfi, 
■Wflmbiirg, 1873. (Republished in the ZtiUehriftfiir Bickgit, Bd. U- 
1 , 1813.) 
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Dntraation of Uie external fibres of tha tliyro-arytEeDoid wUoh ap- 
proximato and at the same tune relax the voc^ re^da by drawing thfi 
urytffinoid cartilages forward towardi^ the thyroid cartilage, whilst the 
internal fibrca of the same muscle, by remainiug loose, favour slow and 
ample vihratioiiB. la addition, a gentle cODtraction of the arjtcenaid 
muscle may narrow the cartilaginous glottis and assist iu giving the 
cecesxaiy Hzity to tho arytEenoid cartilages. The aaoent of the tiext 
two or three taaes ia obtaioed merely by the gradual relaxation of the 
external thyro-aryiiEiioidB, which permit the reeds to regain their 
ordinary state of tension. A point is thus reached at which the vocal 
reedg are simply held together by the aryttenoid mnscle, aasiated 
perhaps by the lateral crieo-arytrenoids. A fresh process now com- 
tnences for the purpose of progressively tightening aud stiffenmg the 
reeds and at the same time bringing them into close contact. The in- 
crease of tension is obtained by the action of the OrJco- thyroid muscle,' 
which draws the cricoid cartilage up towards the thyroid,' thus 
making the distance greater between the anterior and posterior attach- 
ments of the vocal reeds. In this way the chink between the two 
cartilages, which was stationary ' during the emission of the deepest 
notes, becomes closed by degrees, as can be felt by placing a finger on 
it at the front of the neck. The contraction of the intemai thyro- 
arytienoid commences, and gives firmness to the body of the reeds' and 
also holds them approximated, whilst the lateral crico-aryC«9noids 
cause the vocal processes to approach and finally to touch. Lastly, 
the arytsenoid muscle contracts firmly, and completely shuts the oarti- 
UginouB glottis. The three latter muscles also steady the aryttenoid 



' Paralysia of the crico-thyroid or of the thyro -arytienoid destroys 
the power of fomung a musical scale, and a grufl, monotonous voice 
reanlts. See MagendJe, op. dt. p. 302; Lubchka, op. oit, p. 120; 
Ziemssen, Cyclopedia 0/ Medklne, vol. vii. p. 940, 073 ; etc. 

' Schech's view, which, as it appears to me, he has proved to he 
the correct one.—Zeitic/irift fir Biologie, Bd ii. 1873, p. 277. It U 
usually staled that the crico-thyroid muaole draws the thyroid 
cartilage down to the cricoid. 

' Or perhaps somewhat dilated, through the thyro- arytenoid 
muscle causing the thyroid cartilage to rotate opwards and back- 
wards on the cricoid, an action in which the kerato-cricoids, when 
existent, would assist. 

ue of the fibres of this muscle nm obliquely, and are inserted 
■.into the edge of the vocal band. See BattaiUo, KBiirilUi nehirchii 
ir pronation, Paris, 1S61, p. 9. 
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i to enable thsm to resist the traction made on them b^ I 
the crico-thjroid. Finally the orico-thp-oid apaco is quite cloeed, \ 
and the oppofling marpna of the cartiUges are preaaed faroiWy J 
together, whilst the Tocal leeds are rendered tonae a.nd stiff t 
utmost extent. Here results then a kind of dead-lo^. and any further 1 
rlevation of pitch hy these means is iinpr:iitioa.ble. Siii^h is the pod- 
tign at the top of the chest- register. 
Fio. n. 




1. Th^ioid partilB^. 3. Aryta^DQid cartiU^. Sr Cricoid cartilage. ' 
lines from thf vtxal procus of the ar^tieaoid cartilage to the thr»)id hidloattt' I 
the posltioa o( the edge of the vocal hund, which ie (jghtened by p 
cloHore of the chiak below, between tlie thyroid and oriooid cartOBflefi. 

The muscular actions called into play for the prodaction of thafl 
falsetto tones mc etaa less certain than those of the chest- voioB. | 
"Wlien it is reqaiied to asoend beyond the highest note of tho ol 
re^ster, a change in the mechanism for forming tho ton 
and n;miy, or aU, of the pi-eviously contracted muscles Emddenly rela^fl 
aa is evidenced by tile re-opening of the erioo-thyroid a; 
different and more complex method of putting on the voice it) then J 
aitopted which yields a higher scale. For the lowest falsetto tone ttie J 
f voal re«di< are tlraiwu tight and the space a.gnin cIcml'S, tIioii((h n 
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the same extent as for the top ohest-note. The oartilagTiioaa glottis 
is tightly shut, and Uie oorabined contiaotion of the extfmsl and 
superior tbym-BiyttEnoidB and the thyra-aiy-epiglottic presses tbe 
vocal reeda firmly together, especially in front, where their rigidity is 
greuteat owing to the presence of the sesamoid cartilages. Tho con- 
EtrictiTe action of the same muscles causes the external walls of the 
ventriuli^B to encroauh on the upper surface of the rccda, ao as to 
redaee their breadth and limit the viliriitioiis to their ed^ea, produoing 
at the same time the approach of the yentrioulsr bands and circom- 
ferenti&l nan-owing of Che laryngeal oiifioa so apparent in falsetto 
tones. When these moTemeuts become extreme the highest limit of 
vocal pitch is reached. 

A special question to be decided is the condition of the internal 
thyro-arytienoid muscle throughout the compass of the voice. I have 
supposed it to be relaxed in the deepest notes and contracted during 
about the upper two-thirds of the chest -regiuter. It is probably 
rela.ied again in the falsetto scale, as whilst in a loose state it could 
not vibrate if the ligamentous edge were simultaneously tightened. 
Snch an arrangement would be an important factor in orinSning tite 
vibration t-o the margins of the vocal reeds. Merkel's' view of the 
' matter is that this muscle, being contracted in the chest -register, 
renders the edges of the reeds thick, a favourable condition for the 
production of low and full tones, whilst its relaiation in the falsetto 
voioe allows the formation of a thin, sharp margin which is specially 
adapted for rapid vibration. 

On the whole, I thiuk it most in accordance with observed facta to 
suppose that the falsetto range is produced by a truly sphincter-like 



' Physiologie der meitaehHclien Sprneht, Leipzig, 1868, p. 20. The 
Tonic Sol-faists have made nse of this idea to substitute the terms 
" thick " and " thin " for chest and falsetto-registers. See Cutwen, 
Teacher' > M:inu<il of the T^nic Sot-fa Method, 1875, p. 170, et seq. Helm- 
holtz suggests that "the head (falsetto) voice is probably produced by 
drawing aside the mucous coat below the vocal cords, thus rendeiing 
their edge sharper " — op. oit. p. 160. It is only necessary to mention 
the hypothesis of FoumiS, viz. : — " Nous sommes plcincment autorisg 
a conolure, qne les vibrations sonores sont exclusivement prodnites par 
la petite portion de la muqueuse, qui ri^couvre le bord int«me des 
rubans vavaai.." —Fiyaialagie de la mix et de la parole, Paris, 1866, 
p. 389. Such an assumption is plainly opposed by physiology and 
acouBtios. 
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action of all tlie constnctive glottio mnBclea. ' In such caee the gSgcL 
would be a progressiTe ooncentric narrowiiig' of the glottis, during 
which it would tend to pass from an elliptia to s ciroiilar shape.' 
ThQB the aperture, imtil it had attained the circle, would he seen to 
djminiah iu length and increase in breadth during- the ascent of tha 
Boale, and elev&tion of pitch could proceed, eaterii pariiua, until tha 
reductioD of the opening to a mere pin-hole. The remarkahle delicacjr 
and elasticity of the cartilages of the female laiyni ix preoixelr the 
condition most favourable to such an operatiim, and an explanation 
would thua he afforded of the extraordinary range in tho highest 
register so often met with in female voices.^ 

Since writing tho above I have become acquainted with some 
researches of ProfesHor Oertel on the vibratioDS of the vocal bauda 
when viewed laryngoscopically by a powerful intermittent light.* 
He fiuma up his results as follows:- — "According to the foregoinK 
observations the notes in the cheat-register are produced by vibration 
of the vocal bands as a, whole, whilst the tones of the falsetto-register 
originate by longitudinal division of the plane of the vocal bands 
into aliquot parts through the formation of nodnl lines." It does 
not, however, uppear to me that such aliquot division of the vooal 
bands would account for the falsetto scale, which can be graduated 
with the utmost delicacy from the laweit to the hiffheat tone, but 
only for a hannonie eeries, the practicable part of which would not 
form a gamut. Tho phenomena, therefore, seen by the Professor 
can scarcely be considered as conclusive without further elucidation. 



' Such, in fact, as pointed out by Henle, ia the fundamental action 
of the set of muscles which close the glottis. Saitdbuch der imgt' 
uieidelehre, Braunschweig, 1866, p. 249. 

' I have not had an opportunity of observing laryngoacopioolly the 
highest notes of the female voice, but the figure in Seiler (op. cat. 
p. 58) depicted from autoscopio examination is in exaot aeoordanoe 
with the view propounded. 

s Seepage 179. 

* Cmtraililatt Jw die »M(fiiiBi«J«i Witienichaften, Berlin, 1H78, j^, 
81, 99, Oertel recommends the electric light or the lime-light, trhioh. 
may be caused to intermit by means of a circulating plate, per> 
farat«d so as to let in and shut off the light in rapid alternation as it 
rotni«B. The number of intermissions must coincide with the vibra- 
tions of tho note sounded by the voice or with the octave of it. Omtel 
oalla this method of observing the larynx the " laryngostroboakopisohe 
Unteruuchungamethode. ' ' 



His desdriptioii also of the ascent of the falsetto scale appeals to 
indicate that the appearanoeB were by no meujis certain, teing 
inviaible except "under faronrsble illumination with eiaot inter- 
misflinn ; " whilst the figure given Ib only put forward as " soinethinjf 
like " (etilnprieht elvn). Some of Oertel'a rematliH are conformable to 
ray own view, oa when he says that in BBrending the falsetto scale 
" the leugth of the vocal bands is seen to become shorter through 
both vocal proeeeaes being iirraly pressed tojjrether, whilst the zona 
formed by the edges of the vocal bands, indicating- the progressive 
elevation of pitch, becomes continually narrower." Altogether I 
surmise that the appearancti of aliquot diviuon may be due to 
secondary vibrations propagated over the entire surface of the vocal 
bdods. whilst the main vibrationa are contlned to a comparatively 
small portion of their length and breadth, I do not, therefore, think 
it ncoBHHary b> modify my previous opinions without additimml 
rcseorches on the points i-aised by Professor Oertel. 

TTie e.rtiiiiBii: tmuclea of the larynx are in fall aotSyity during' phona- 
tiun. They move the larynx up and down in the thi'oat, whilst they 
modify the vocal tubes for purposes of resonance and articulatiou. 
They alsD slightly alter the pointioo of the laryoi with respect to 
verticity. Their functions, therefoH!, are manifold. One of their 
chief offices is to steady the larynx in order to prevent its wavering- 
in its plar« -with the force of the blast of air. Xn aoundiug- the 
deepest notes tins is done by the st^mo-thyroid, which at the same 
time probably draws asuuder the wings of the thyroid cartilage so as 
to increase tlte breadth of the vocal reeds. This muscle also causes 
the larynx to descend towards the stemuni about one-eig-hth of an 
inch. Aeeordiiig as the tones become elevated the progreBsive retrac- 
tion of the soft-palate calls into play the palato-pharyngeua muscle, 
and the laryux is ffradually rained. When the falsetto scale is 
reached the inferior constrictor of the pharynx begins to contract 
and auntributes to the elevation of the larynx, hut its main action 
seeros lo be the compresHion of the wings of the thyroid cartilage, ' 
in order to facilitate the pecuUar elosiu^ of the glotti.'^ demanded in 

' Advocated by "Wyllie {loo, cit. pp. 228, 236) and Pournie (op. dt. 
p. 404), hut denied by Mandl (op. cit. p. 372). This action of the 
inferior oonstiictor neeins to me a very obvious one. Indeed, as 
Wyllie remarks, it is posnble to gain a note or two of falsetto by 
pressing the wings of the thyroid cartilage together with the fingers. 
The deft anttriorly evidently exists in order to allow mobility to the 
wings. 
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this register. Througliont the whole compasa of the voice the thyro- 
hyoid muscle is in a state of contraction, and is moat inBtrumeotBl 
giving the necessary fiiity to the larynx. Its actiTity is (freateBt at 
opposite estreraea of the scale. On aocount of the intimate attaoh- 

t of the larynx to the t«ngiie-tH)ne, it foUowa very closely ths 
ts ot the tongue dnring articiilatioD, ' and these motions, 
Mandl ' haa pointed ont, have often been erroneouBly set down as 
exacted by the alterations of pitch. The sum of the eiunrsiona of the 
larynx from the deepest choat-note to the top of the faketto-iegiatei 
D leas than an inch, hut tf the tongue be kept at rest a 
great part of tbe scale can be sounded witliout any material change 
in the portion of the organ. 

ular bands (called also snperior or false vocal oords) 
appear to come down on the upper surface of the vocal reeds dniing 
' mof falsetto notes, aafirst obaervedby Mandl.' Inthisway 
they may limit the vibrations of the reeds. It ia impossible, however, 
to speat decisively on this point, as they cannot be viewed obliquelj' 
enough with the laryngoscope to see whether they actually touch. 
In the upper chest-notes they are stretched, and are curved aliffhtlj 
upwards by tbe force of the passing sound-waves. Th^ mail 

IS to be to close Hhe larynx during hoiiiing the breath, ewaUowiag, 
and coughing. Under these oiroumBtances they are tightly app 
mated. 



Resonance Appa-Eatus^ (Vocal Tube, Etc.). 
The Ventricles.— The existence of tliese small cavities 

' Thus in whispering (which does not require any vibration of the 
reeds] a succession of vowels from the lowest to the higheat (set 
p. 144) a progresaiTe rise of the larynx may be felt, 
t. pp. 2B5, 265. 

» Ibid. p. 1171. 

' I have excluded the thorax from a place amongst the resonamx 
apparatus, lH.>canse it ia scarcely possible U estimact; how far it Tein< 
forces the vocal tonea. The voice can he heard to resound on apply- 
ing the ear to the chest of a person who is speaking or singing-, but 
it is doubtful whether this resonance is audible with the sound isi 
from the mouth. Deep notes create on impression of distance, higili 
tones of prositoity, and therefore we speak of "ehei*" and "head" 



1' in order to allow a proper breadth to 
the vocal reeds. In man, their acoustic influence on 
the voice must be unappreciable on account of their 
limited area ; but in the mycetes, or howling monkey, 
they communicate with several large pouches on each 
side of the throat, and with excavations in the body of 
the tongue-bone, so as to impait to tlie cries of these 
animals a degree of resonance which renders them 
louder than the roaring of hong ' On the other hand, 
that they are absolutely unessential in conferring an 
extraordinary voice-power, is proved by the fact that 
the lion, tiger, ox, and many other animals that do not 
lack in this respect, have neither ventricles nor 
ventricular bands.^ 



H The EinglottiR. 

Viewed with the laryngoscope, the epiglottis presents 
considerable variability of size, shape, and position in 
different persons. Sometimes it forms a mere projec- 
tion of the anterior margin of the larynx of less than 
three-quarters of an inch, and stands erect against the 
back of the tongue ; or it may extend backwards over 
the larynx, like a roof, for nearly an inch, so that its 
surfaces are almost horizontal. It may appear round, 

notes. Acanatically, however, these 1«nna appear arbitrary and 
meaniaglesa. See Woiliez, qnoted in. The Medical Seani, 1879, 
p. 1H3. 

' Sec Owen, Anatemy if the VcrtshraiiK, vol. iii. p, 697. 

' Beolard, loo. cit. p. 572. See also, howei-er, Bishop, Cijchpudia 
uf Analmiiy and Fkysiokgy, 1834, vol. iv, p. HBO. 
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square, or folded bo that its upper edge resembles a 
horse-shoe. In singing the scale it seems to havB 
little or no proper motion, but the movements of the 
larynx make it apparently shift its place. Approxi- 
mation of the vocal bands draws the posterior margin 
of the laiynx sUghtly towards it. In the lowest notes 
the larynx moves dowiiwards and forwards, so as to 
cause it to intercept the view,' whilst in the upper 
range of the chest-register the larynx is seen to pass 
away from it in a direction upwards and backwards as 
the glottis comes into full sight. During the contrac- 
tion of the vestibule of the larynx, of which it forms the 
anterior part in the falsetto scale, it becomes gradually 
doubled up, and its lateral edges approach nearly in 
the highest notes. At the same time it is drawn more 
over the glottis than at the top of the chest-register, 
but if naturally erect its upper edge remains everted 
towards the back of the tongue. Being closely con- 
nected with this organ, it follows its movements during 
articulation. Thus it is depressed when the vowel- 
sound avi (as in law) is pronounced, and drawn away 
from the glottis by the enunciation of ee (as in fid). 

This valve is capable of closing the upper outlet of 
the larynx, to which it acts as a kind of operculum or 

■ Vive caneeB ma; combiiie to produce a depresHian, apparent sod 
real, of the epiglottiB in low notes. ( I } The arytteuoid uirtilagea 
being drawn nearer to the thyroid. (2) The thyroid cartilage beings 
rotated upward and backward. (3) Desoeiit and (4) forward moTB- 
ment ot the whole laryni. (6) Action of those fibres of the thyto- 
arytsDoid mumble called Dilator ntntituli (Luachlia, Fig 4, 4), whioh 
may alao depress tho epiglottis. In this last iuatanoe tie Blight 
deprexsiou of the epiglottis might ossiHt Che Blackening ot the 
reeds, whilst the full patency of the outlet would be preserred. 




lid, if pressed down upon it, as occurs during the act 
of swallowing, when the larynx is drawn upwards and 
forwards, ao that the base of the tongue rolls over it. 
Food and drink are thiis prevented from passing into 
the windpipe. Such is certainly the physiological pur- 
pose of the epiglottis ; hut in those animals who have 
well-developed ventricular bands it appears to be super- 
fluous, unless we can regard it as a vocal appendage. 
The presence, however, of an ample epiglottis in 
animals for the moat part voiceless,^ such as mar- 
supials (kangaroo, etc.), and cetaceans (whale, dugong, 
etc.), argues against this supposition, which is further 
controverted by its small size and comparative immo- 
bility during phonation in man.^ It has been suggested^ 
that it acts as a " tuner," a resonator, and that it 



' Owen, op. oit. p, S83, et seq. Amongst reptileB that hare no 
veetige of vocal ligameuts the epiglottis ia freq^iieotly found, e.g., iu 
Mveral anakea, such as Baa eonitricli/y, Crotaliii diirmui (Btripnd rattle- 
Hnake), ate. See Heole, Biachreibang dei Eehikopfs mit beaanderer 
Berik/Uilchtungen det Kehlkap/i derSeplilien, Leipzig, 1839, p. 50, Taf. 
iiL I. 45, oto. 

* la the myeetei, above inentianed, the epiglottiH ia four iaohea 
loDg and two iuchea wide, i.e., about twelve times larger thun the 
humsn i>pigIottiH. In thatte ammola it may, therefore, have some 
aoonstic effect, but this ia apparently the only instanoe of tiu! 

■> See "Walton, Journal of Fkysiohgy, Sept, 25, 1878. The writer 
appoiLra to me to have concluded too hastily from a few experiments 
on dogs that the epiglottis is of no value in awallowing throughout 
the animal series. Some of tbe eiperimentfl prove indeed that were 
the ventricular bands deficient or absent, aa is frequent, the valve 
would be indispeusable during' deglutition. Jmt aa hastily does he 
leap to the inference that it must be au important factor iu phona- 
tion. But Ilia observations, in many other respects assailable, have no 
element of oouulusiveness, on account of being conHned to a single 
iudividuaL No allowance is made for circumstances of sex, voice, 
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modifies the timbre of tlie voice. But the vocal 
reeds, with almost infinitesimal powers of altering their 
tension and dimensions, do not seem to stand in need 
of such a tuner, whilst their great resonator is the 
concavity of the hard-palate, the roof of the mouth,^ 
It may modify timbre, and give something of the pecu- 
liarity of voice by which we recognize different persons, 
as when it is large and depressed, or small and erect ; 
hut, apart from lingual articulation, it has no motion to 
enable it to vary the quality of any particular note. It 
certainly, however, has the oflce of directing the souncf- 
waves against the back of the pharynx, to be thence 
reflected, under the variable arch of the soft-palatej 
on to the hard-palate, especially when the most re- 
sonant vowel-sounds, such as aw (as in lav}), are 
pronounced.* 

01 idioeyiicFaBj, and in the aetA case Mr. 'Walton examines be may 
{ind B contradictiDn of moat of his Srst views. On tlie whole, I aoi 
inclined to lielioTe tliat, if lie could submit plionation to tlie same teBta 
as lie has done deglutition, he would find that Uie singer imnild 
ejiperience little inconvenieuce from the loss of the projecting part ot 
his epiglottis. On this point see Liscovios (the elder), loc. nit. p. 31; 
Muller (J.), op. cit. p. 1022 ; and WylKe, loc. cit. p. 229 ; etc. 

I Magendie (op. cit. t. i. p. 308) conceives that the epiglottis may- 
act lite the looae tongue or flap introdnced by Greni^ into BomB of 
the pipes of his o>gue expressive (see Fetis, Biop-aphle anitiertellt dn 
iiiuiicieHi, sub Grenie). The fact, however, that this tongue WM 
used 0017 for flute-pipes, in order to compenHate their characteiistia 
tendenc7 to vary in pitch under altered pressure of air, entirely 
destroys the supposed parallel. Eeeds when properly fixed do not 
change their pitch in proportion to the strength of the blast, but 
merely the amplitude of their vibrationEi, i.e., the intensity of ttunr 
Bound. Orenif's invention does not appear to possess any genenil 
value. See Hopkins, The Organ, etc. pp. 108, 112, 115. 

' The production of the tremolo has heen referred to the epiglottiB, 
but I thinh erroneously. See B6dard, Traite ilimenlairt 4a phyio. 
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Tlte Phai-ynx. 

The share taken by this cavity in voice-production ia 
scarcely capable of separate definition. The vibrations 
of the vocal reeds do not appear Co derive any special 
modification from it, except in the utterance of certain 
guttural speech- sounds. It allows of the extiinsic 
movements of the larynx necessary for the elaboration 
of a musical scale. The tongue encroaches on or 
recedes from it during articulation of vowels. Under 
ordinary circumstances it extends, with the laryngeal 
vestibule, directly from the vocal reeds to the back 
entrance of the nasal channels, but by the action of the 
soft-palate it may be caused to pass most directly into 
the mouth, vrith which it usually forms a single reso- 
nance chamber. The alterations of its capacity, so 
evident to any one who observes it during singing, 
induced some former physiologists and physicists to 
believe that it bore the same relation to the voice as the 
tube of a flute or clarionet to the sounds generated at 
^ the embouchure.' A knowledge of the acoustic laws of 



' CniveilMeT says : " La loug^ieiirdu pharjnxeet dequatrepoucaa 
& quatre ponces et dcmi ; mais oette lutiguuur pcut etni port^e juaqu' 
A oinq ponce* et demi et memo sli poucea et demi, pal I'effet de la 
dJHtension, et reduit« i. deuz pouoes et demi par I'eJfet du plus gjiuid 
raocouTciascment pu»iibIo, et ce raocourciasemeut est uemr^ par \c 
oontaot de la base de la lanjpie et du voile du palai devenu horiiontal ; 
d'oCi il results que le pharynx peut presenter dans sa longueur uiic 
differenne do quatre pouces environ ; resultat an^ prodigieux qu'iu 
j.attondu."— rrfli(erf'aBnfD»ii8i/t!C>-i><irs, Paria, 1832, t.iii.p. 268. "Were 
ir vocal tube Huffioiently Inng- (a couple of feet pechapa) and riipd to 
sand the vibcatious of the vocal reeds aa the tube of a brasa wiuil 
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sonoi'ous vibrations in tubes and cavities baa, however, 
aeduced this hypothesis to a nullity.' 



The Mouth. 

The most harmonious tones of the voice are obtained 
by the action of the mouth, as resonance chamber. In 
tliis cavity the power and volume of the voice are 
j^eatly augmented by secondary vibrations, to the 
formation of which the solid arch of the hard-palate 
mainly contributes. The highly composite clang pro- 
ceeding from the vocal reeds is reinforced in those 
upper partial tones which are nearest and most con- 
sonant to the prime, namely, its octave, the fifth above 
that, and the second octave, etc. Such is probably the 
succession of overtones which are brought out diatinctly 
when the moat resonant of vowel-sounds are pro- 
nounced or sung. But the reinforcement of the 
upper partial tones is altered by every motion of the 
tongue, lips, etc., during articulation, and hence results 
a pleasing diversity of timbre which prevents the ear 
being fatigued by monotonous repetition. 

iaBtnuDent gorerna those of tlie lipe, even this rather exaggerated 
view of the ohongea of sue of the pharynx would flcarceLy aoooont 
for a variation in pitch to the amoant of half a dozen tonsB. 

' Helmholtz remaiks: " The air-chambers connected with the latyiLE 
are not adapted for materially altering the tone of the voiee-bandfl. 
Their walls are so yielding that they cannot allow the formation of 
vibrations of the air within them stiliiciently powt^ul to force the 
voice-hands lo oscillate with a period which is different from that 
required by their own elasticity. The cavity of the month is alaa 
far too short mid generally too widely open to serve s 
chamber which could have material lnfluenco on pitch" — op 
p. U9. 



Resonance Apparatus. 



The Nose. 



The office of the nasal cavity in phouation 
is also to give increased intensity to upper partial 
tones. Conaisting, however, of a number of small 
channels which have little intercommunication, its own 
proper sounds must be high and shrill.^ The overtones, 
therefore, that it can reinforce lie generally at a great 
distance above the prime tone of the vocal reeds ; 
not nearer probably in any part of the chest-register, 
than the eighth or tenth in the harmonic series, 
i.e., more than three octaves from the fundamental 
note of the voice. Beyond this height the rapidly- 
diminishing intervals between the successive overtones 
soon render them dissonant, both with each other 
and with the prime tone. When, therefore, the 
voice resounds fully in the nose, the fundamental 
note is impoveriahed and nearly drowned by the 
predominance of high partial tones. Hence the 
well-known discordance, the jarring "twang," of 
an exalted nasal intonation which, disagreeable in 
speaking, is utterly minons to melodious singing. A 
due proportion, however, of the nasal harmonics 
must generally be present^ (invariably with m or n), 
and when the gap is bridged over by a proper pre- 

' The lengths of the nasal meatus average — inf. 3-in8., mid. 

2J-iii8., sup. H-ine. The proper notes of sach tubes (open) would 

be respectively about cf", rf"", and e'"". The selection of alternate 

inea peculiai' to olosed pipes gives a nasal timbre, probnblj 

ite the npper harmonics, being: numeroua and dose togetlier, 

iffer less than Uie lower, whioh are few and distant from each other. 

■ Od this point see Malgaigne, loc. cit. p. 225. 
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poiiderance of oral reaonance they are of real value 
in adding to the brilliancy and variety of vocal 
timbre.^ 

Tfie Soft-Palate. 

The use of this pendulous and mobile portion of the 
palate is to cut off th u in n cat on between the 
upper part of the phaiynx nd tl nasal cavity during 
the act of swallowing m j.h t n. To effect this 
purpose its muscles d"iw t b kwards and slightly 
upwards till it meets tl 1 a Iv wall of the pharynx. 
Whilst singing a seal t! e ent goes on pro- 

,a;res8ively, from the de pe t 1 est d te to the highest 
limit of the falsetto, h n tn traction is nearly 
complete. A sufficient opening, however, remains 
almost to the last to allow of some nasal resonance. 
For every note of different pitch, therefore, the soft- 
palate occupies a separate position, which is determined 
by the direction of the sound issuing from the glottis. 
lu ascending the scale, the successive changes of place 
of the larynx tend to project the column of aerial 
vibrations, so that they rebound from the back of the 
pharynx more and more vertically upwards towards 
the posterior nares. Step by step the motions of the 
soft-palate counteract tliis tendency and divert the 
course of the sound-waves to the arch of the hard- 

' TheoaTitiea in the bones about the uoae, viz., the antrum, and 
the froutnl and sphenoidal sinuses, have a eertain, though undeter- 
mined effect on voice. When thej are undeveloped, as in msn^ of 
Uie Australian aboHgines, a noticeable want of vocal 
been obsorved. See Owen, op. oit. vol. ii. p. I>E3. 
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palate. It is quite possible to sing all the chest- 
notes without moving the soft-palate, hut, as a con- 
sequence, there is a great loss of resonance, and an 
insupportable predominance of nasal timbre.^ The 
effect is somewhat similar to blowing a trumpet from 
which the bell has been removed; a "tin-kettle," or 
" cracked-pot " tone is the result. But when the 
falsetto scale is reached it is no longer practicable to 
restrain the retraction of the soft-palate, although these 
notes would probably suffer least from a surplus of 
nasal harmonics. The action of the palato-pharyngeus 
muscle seems indispensable, in order to approximate 
the wings of the thyroid cartilage, and consequently the 
falsetto register cannot be produced without the palatal 
motions. In eases, however, where the soft-palate has 
been destroyed by disease, the power of producing the 
falsetto- notes is not abolished, as the lateral parts of the 
palato-pharyngeus and the inferior constrictor are still 
able to fuliil their office.^ It is thus demonstrated that 
the gradual occlusion of the posterior nares in this 
register is merely an accidental phenomenon without 
any acoustic necessity for its c 



1 The larynx softroely rifles in aaoending: the scale in tMs maimeP, as 
the prinoip&l ftctiun. wMoh dmwB it up is iu abeyauoe. The experiment 
also appe&ra to indicate that the pharynx and epiglottis haTe little 
aepaiate power o! rendering the rocal tones BonotouB. Phonation in 
this maimer Beems to be whatFoumie (op. oit. p. 421) ca\l6t:oixdtliCe, 

' FoF reports of cases iilnatrating tTiia point. Bee Bush, The Philosophy 
iffSiiman Foiw, Phiiadelphia, 1845, p. 108 ; and Segond, Ey^iine da 
cAanfiwr, Paris, 1S46, p. 66. 
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Compass of the Voice — Individual and Sexual 
Differences — Registers. 

The compass of the voice from the lowest note of the 
male to the highest of the female includes about four 
octaves, viz., from E^ to c'"^. Many gifted singera 
can, however, exceed both these extremes by several 
tones, and males may even descend to ^^ whilst 
females can sometimes attain /",* a range of five 
octaves. The voices of individuals, of infinite variety 
as regards timbre, present also numerous diversities in 
compass, but they can always be relegated to some 
one of six different classes, the precise extent of which 
is not strained. Men's voices are termed hass, baritone, 
and tenor; and women's contralto, mezzo-soprano, and 
sopraTio, in regular succession, from the bottom to the 
top of the vocal scale.* The bass and soprano are more 
than an octave apart, whilst the tenor and contralto lie 
for the most part over the same notes. The range of 
each kind of voice is shown in the adjoining table, 
according to the conventional acceptance. The compass 




9 actual cumpasB. A firBt-rat« 
a deliver ff' {^ ^ from the 
n riBe beyond that noto. 
mce deaidea the quaadon. 
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here apportioned to tlie various voices is, however, only 
such as the composer would regard when writing music 
for different classes of singers, and is far from repre- 
senting the phyaiological limits of each kind. From 
merely acoustic considerations, for instance, we might 
suppose that the basa voice would ho capable of pro- 
ducing not only the deepest notes, but also those of 
the highest pitch, on the same principle that an 
imitation ol the violin can be performed on the 
violoncello, though the notes are not of the same 
musical value as the proper tones of the instrument. 
In either case, the only faculty required is an unlimited 
power of shortening and tensing the strings or vocal 
reeds. Tiie truth of this hypothesis is exemplified, 
as regards voice, in the fact that a bass or baritone 
singer may have such an extent of falsetto notes as 
to be able to counterfeit the vocal performances of a 
soprano.' Similarly the male alto voices employed 
in cathedrals for choral service are generally, if not 
always, of bass or baritone range fundamentally, but 
with an unusual facility for falsetto singing.' In 
these instances the upper voice may embrace ten or 
twelve notea,^ 

■ " DatiB une eo&nc de la Frava d'lin opera se 
an soprano, ohaiite une cavatiiie entiito en voii 
op. oit. p. 86. 

' In tlie alto voicoa I have examined there has beeu a remarkable 
power ol oIoBiDg the anterior third or more of the ligamentouB glottis, 
dne to a hyper-deTelopmeot of the Beaamoid oartilages at that point. 
Owing to Chelatter cause, probably, there was also an impoveiialunent 
of the chest-notes, through a hindmnce to full-length vibration of 
the vocal reeds. 



Male and female voiceB differ not merely in degree. 
I.e., in lower or higher pitch, but also in kind. They 
are characterized by a peculiarity of timbre, so that 
the dullest ear is in no danger of mistaking a man's 
voice for that of a woman, even on notes of the same 
pitch. The falsetto tones of a male voice have little 
resemblance to their equivalents in the musical scale 
when sung by a female, and the woman's voice is 
remarkably more brilliant and full in its socud. The 
causes here are obscure, but one of the greatest is 
undoubtedly superior resonance. The air-chambers 
connected with the female larynx are better adapted 
to reinforce high tones. The circumstance that the 
retraction of the soft-palate cuts off the nasal part of 
the vocal tube in woman to a lesser extent for notes 
of similar pitch than in man may have some influence. 
But principally we must regard the fact that the 
female larynx is formed for a treble instrument, and 
produces tones naturally and with ease which the 
male organ can only emit, if at all, with more or 
less of a strain. A man singing in falsetto is, there- 
fore, in a position somewhat similar to a violinist 
who should endeavour to draw the highest notes from 
the fourth or lowest string of his instrument. 

Having dealt with the question as to the mechanical 
formation of the chest and falsetto notes, it remains 
to consider at what level of the voice the break ^ 
between the two usually occurs. We should naturally 

' The faLietto reguter oaa generally be OBmed down two or thiee 
notes below the Mgheet lovol of the chest scale. Some tones can, 
therefore, be prodnued with either quality of voioe, In Uus positioa 
the Bo-called ' ■ mixed vi 



expect that this point would bear a similar relation 
to the bottom of the chest-register in every iudividual, 
not occurring at any determinate point in the musical 
scale, but moveable according to the notes embraced 
■within the compass of each particular class of voice. 
Anatomical and physiological observations point clearly 
to such a conclusion. Amongst singing-masters, how- 
ever, it is usually considered that the falsetto scale 
commences at or near g'} whatever the kind of voice 
and whether the singer be male or female. I do 
not know whence this hypothesis originated,* but it 
appears to rest on the basis that in women's voices 
there is often a break more or less pronounced in that 
position, and a marked difference of timbre between 
the ascending and descending series of notes. In many 
cases, on the other hand, the break and change of 
timbre are scarcely perceptible. It is difBcult to 
believe that the finest notes of the soprano voice are 
produced in a manner strictly analogous to the falsetto 
tones of the male,^ and the fact that the female 
voice presents a second break near its upper limit, 
where the so-called " bead " voice begins, renders 
the proposition extremely doubtful. Such a view 
would also allow no falsetto notes to a baas singer 
who could not rise beyond d'* from the chest, whilst 



' Its elaboraition and disseminatic 



* " Madame Grisi, par eiemple, t 
rfigiat[« da poitrine." S^goud, op. o 



)i poa im hgdI ton ds 



it would give only three or four cheat-notes to the 
sopmuo. As might be expected, this conception of 
the registers is involved in some controversy, even 
amongat teachers of music, some of whom argue for 
the physiological view of the subject.' It ia prob- 
able, however, that there are differences, as yet un- 
defined, in the manner of forming or managing the 
vocal tones habitual to the two seses, which prevent 
their voices being reduced to one category with the 
same precision as a pair of musical instruments, 
identical except as regards size and pitch. Further 
investigations in this direction are much needed.^ 



' For further details on both sideB, see Curwen, op. cit. p. 170, et 
seq., and Lunc, Tlu: Fkilomphy of Voice, 1B75. The confusion whiii 
preTQila in these matters is well illustrated bj tbe statemeuts in some 
popiilur Singing Mttkods. Thns it is represented that in all female 
Toioes, contralto and soprano ulike, the chest -cegidter cunnot be 

carried np beyond ^ / \) J On tho other hand, in accordance 

with our eyeiy-day experience, it is allowed that a difference of 
neatly an ootave exists in the upward eitent of the various male 



lo that a hasB singer cannot usually rise above if i 



the cheat, 



Thilat a tenor may ei 



a attain to ^' S £ 



. The physio- 



logical inconsistency, not to say absurdity, of these views need not 
be dwelt on. 

* Maodl observes: " L'honmie parle en gfinfral dans le r^giatre 
inferieur, la fenune et lea enf ants dans le rcgtstre sup^rienr '^ — op. cit. 
p. 312. Curwen also remarks : " Men commonly speak in the thick 
register. Tenor voices, however, nae the pleasant higher thiok 
register. Very rarely a man may be heard speakiug in his thin 
register, with a thin sc[uealdng quality. Women commonly apeak 
in the thin register ; but some contraltos use their rich upper thick 
Kiues, and occasionally a woman may be heard to speak in tbe rough 
lower thick register." — Slandarii Coarse, p. 107. I think the part 
of these statements which relates to ^omen, appearing to be founded 



Artictjlating Issthumekt. 

Speech is produced by modifying the capacity of 
the vocal tube and hy altering the size and position of, 
or entirely closing, its outlets, through the instrunien- 
tality of the mobile parts contained within it or form- 
ing its boundaries. The various sounds, or phases of 
Bounds, which are joined together in almost endless 
combinations to build up words, are represented 
written language by letters, and classified according 
to the peculiarities of theii' formation. Almost at 
first consideration letters fall naturally into two great 
divisions. The fii'st comprises tliose that consist of 
continuous sounds of characteristic timbre, called 
'cowda; and the second embraces the series of interrup- 
tions or complete stoppages, enunciative or termiualj 
of the current of breath or sound, named coTisonamis, 



Nature of Vmvel-Sounds and Meclianism of their 
Production. 

In 1780 the Imperial Academy of St. Petersburg 
awarded a prize to Kratzeustein ' for a 

mainly an aural obBervatioa, must be acoepted with 

During laryngoscopic inspection, I have never seen the female 

lar3mx BBsnme the form fur fal^Uo tonrva on the subject 

told to pronounce a vowel, not even when the attempt to BOUid 

M, whiob usually prompts the emiaHion of a liigh not 

tHj practical and literarj researabeB are against the 

three registers, strictly so-called, in female voioGS. 

' Jtntrivtl lObsematioHi) dtpkyaiqat, vot iii. 1782, p. 3S8. 



the uatiu'e of vowels, illustrated by a reed instni- 
ment of purely empirical design which sounded a 
recognizable imitation of them. About the same 
time Kempelen ' pursued an inquiry of a similar 
kind, and published a treatise containing his results. 
In 1828 Willis,' treating the question more scientifi- 
cally, made a series of experiments by attaching 
cylindrical chambers to a reed-pipe, and showed that 
the prime tone could be thus modified, so as to pro- 
duce a number of sounds closely resembling the 
vowels of speech. Some few years later a considera- 
tion of these phenomena led Wheatstoue ^ to suggest 
that in such instances the vowels are formed by the 
feeble vibrations arising in the short tube, which, 
especially shoidd its resonance correspond to one of 
the multiples {i.e., overtones) of the prime tone given 
by the reed, thus confers the effect of a superadded 
musical note. A further step was gained in 1857 
by Bonders,* who discovered that for the various 
vowels the cavity of the mouth is tuned to different 

' Le m^caniime de la parole auivi de la description d'uiie machine 
parJranfe, Vienne, 1791. These were not, towever, the first or only 
attempts to CDnstmct a talking machine. AlhertiiB MagnoB, Friar 
Bacon, the Ahb^ Mical, and others made, or are accredited with 
haying made, heads tliat eonld atter aentencefl. Se^ IClroher, op. oit- 
t. id. p. 305 ; Biographia Briiimniea, t. i. p. 3S9 ; Bivarol, in the notea 
to his essay De fuaivirialili de la Itmgue frangaite, Fai'is, 1797, 
p. 60 ; and Borgnia, Traite complit de micanique, t. Tiii. Paris, ISSO, 
p. 160 (on interesting aooonnt of aconstic imitatiTe machines, etc.). 
See Appendix iL 

' TVannactioHs of the Cambridge PhilosophicBl Society, vol. iii, 1830, 
p. 231. 

' Zoxdon and JFiMfminsiw Jietisui, toL iiviii. ia37ip. 36. 

* Archit fur die hoUdndieeAen Beitrege :ur Xatur- uiid Bcillcvnde, 

I. i. 1867, pp. 157, 364. 
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ftgans. 



pitches by observiDg the whistling noise produced in 
whispering. 

Subsequently many investigators directed their 
attention to the subject, but for the most complete 
experimental elucidation hitherto we are indebted to 
Helmholtz.' According to this physicist the essen- 
tial origin of vowel timbre is the reinforcement of 
a fundamental tone by the superadded note of a 
resonance chamber, which for the same vowel always 
yields the same note, although the fundamental tone 
may undergo a considerable, but not unlimited, 
change of pitch. When the note of the resonance 
chamber corresponds to one of the partials of the 
fundamental tone the vowel is best heard; but in 
proportion as it recedes from this measure the vowel 
loses character, until it becomes imperceptible. 

Thus, in the case of spoken vowels, the pharynx and 
mouth constitute a short tube, which resounds during 
phonation, not so as to yield a distinctly sepa 
musical note, but only so that a weak secondary 
sound of detei-minate pitch is heard blended with the 
laryngeal tones. Within certain limits the capacity 
of this vocal tube can be altered to any required 
extent by the action of the tongue and lower jaw 
with the effect of lowemg or heightening its proper 
note, the pitch of which is stiU further governed by 
the size of the orifice circumscribed by the lips. The 
smaller the aperture of the mouth the lower the: 
resonance pitch of its cavity. 

For the vowel U {oo in pool) the vocal tube 

■ Op. cit. p. 163. 



Articulatmg Instrument. 



Uranged to give its lowest pitch of resonance; the 
tongue is collected into the smallest space at the 
bottom of the mouth, and the lips are protruded so 
as to lengthen the cavity, at the same time that tliey 
leave a narrower opening than for any other vowel. 
Under these circumstances the sliape of the vocal 
tube corresponds to that of a bottle with a small 
oriiice and without a neck. For (p in rwte) the 
lips retract and enlai^e the opening, so that the 
pitch of tlie 'Cavity is considerably raised. Tor A 
\a in fatlier) the oral aperture is still further in- 
creased in size, and for A (n in hath) tlie mouth is 
wide open. The elevation of the resonance pitch of 
the vocal tube, taken as a whole, has now been 
bronght to its maximum, and beyond this point we 
pass into another register, so to speak, of vowel- 
sounds. To produce A (a in fate) a part of the 
tube is cut off by the tongue, which was quiescent 
hitherto, rising near to the hard-palate, whilst the 
lips remain so far separated that the front of the 
mouth loses all power of resonance. The shape 
of the vocal tube now resembles a bottle with a 
narrow and ratlier long neck, as tlie tongue forms 
with tlie TOof of the mouth an elongated channel 
which leads back to the more capacious pharynx. 
As a consequence of this adjustment of the aiticu- 
lating apparatus, a double vowel resonance arises, 
because a comparatively low tone is generated in tlie 
pharyngeal cavity and a higher one in the narrow 
pipe which leads out of it in front. For I (ee in 
feet) the tongue is applied to the hard-palate, ao as to 
reduce the anterior channel to the smallest 
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dimensions, and the highest limit of vowel resonance 
\s reached. Diphthongs are sounded by the rapid 
consecutive formation of two different capacities, 
and other vowels (such as are used in Continental 
languages) ai"e obtained by various gradations of 
the positions described. In the speech of every 
nation, and even in tliat of provincials and indivi- 
duals, distinctions of vowel timbre are found, which, 
of course, depend on the production of diversities in 
the size and resonance of the vocal tube. The vowel- 
sounds distinguishable as separate by the ear may, 
therefore, be considered as more numerous than con- 
sonants, although in each language they are always 
relatively few. 

Various efforts have been made to determine tha 
precise note to ^yllich the vocal cavity resounds for 
each vowel as pronounced by the natives of different 
countries. The results for vowel-sounds, the same 
or almost similar, coincide very nearly according to 
some authors, but diverge considerably according 
to others. The best and most trustworthy experi- 
ments have been performed by Helmholtz by means of 
his resonators, which he has employed to ascertain what 
upper partials are reinforced most strongly whilst 
(.lifferent vowels are sung. He also uses tuning-forks, 
which, on being struck, are held close to the opening 
of the lips when the mouth is shaped for the emission 
of each vowel. The vocal tube thus acts as a resonance 
chamber, which will reinforce sympathetically the 
vibrations of a tuning-fork that sounds the same 
uote, speaking for itself, as it were, in this way uti 
to its own pitch. After repeated observations by ti 
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coiuljiiied aid of both these methods, which, however, 
in the case of the liighest and lowest vowels had to 
be supplemented by aural observation, Helraholtz is 
ioclined to fix the pitch of the mouth for the various 
vowels used by the North Germans acwuiiiiiy to the 
following notation : — 



I 




Helmholtz has found the pitch of the mouth foe 
the same vowels invariable in all ages and sexes. In 
women and cliildreu, the want of capacity of the 
vocal tube is compensated hy diminishing the opening 
at the lips. 

An interesting point in the consideration of the sub- 
ject is the existence of an antagonism between certain 
combinations of vowel and laryngeal sounds. Helm- 
holtz, whilst confessing the incompleteness of his 
observations on this aide, advances the proposition, 
implied above in the enunciation of his theory, that 
particular vowels cannot be sounded properly on cer- 
tain notes of the voice because of an acoustic difliculty 
in producing a vowel resonance concomitantly with 
laryngeal tone, which does not afford it a sufficient 
base in the natural series of paitials. The evidence is 
too incomplete to follow this question further here, 

' The first ais of tbesa vowels are moat nearly reprSBeoted in 
Eni^lidi by the nix deacribed in CJie preceding paragraph, in the same 
order. Tlie last two are unpronuunceable in Engliah, and correspond 
nearly, * to the French eu iapeuple and it to m inpu. 
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and it will suffice to allude to the well-known fact, 
to singers at least, that all voices find a difficulty 
in forming vowels and syUables at the extremes of 
tJieir compass. From my own oljseiTation, I am led 
to conclude that the obstacle in this ease is in great 
pai't, if not altogether, of a mechanical nature. Pro- 
nunciation is most distinct at the level of the speaking 
voice, and becomes imperfect according as the laryngeal 
notes move away from tliis pitch in an upper or lower 
dii'ection. In the lowest notes the contraction of one 
group ^ of the extrinsic muscles of the larynx fixes the 
base of tlie tongue and greatly impedes the motions 
teq_mi'ed for articulation. In the highest notes the 
tongue is also tied down by muscular activity, whilst 
the constriction of the pharynx and isthmus of the 
fauces hinders still more the various and rapid modi- 
ficationa of the vocal tube necessary for fluent speech.* 



Consonants — Thiir Formation and Classification. 

Consonants, as their name signifies, can only be 
sounded in conjunction with a vowel. They com- 
prise in fact a number of methods, each characteristic. 



' Stemo-thjToid, Btemo-hyoid, and thyro-hyoid. 

* For objections tliat may be arged ogainBt Helmholtz's vowel 
theory sea Von Qnanten, Pog'gpudon'a ^nnaltn, Bd. oliv. 1875, pp. 
272, Hi. NodonbtourkDOwledgeoftho subject Ubyno ineauscam- 
plote, but Helroholtz's explanations may be regmrded aa in tbe main. 
correct, sufar as they go. Seo fartter Ellia' observations on vowels, 
with liis answer to Von Quonten, in the appendix to hia trauBlatian, 
of Helmholtz, p. 724, et seq. 
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f putting on or cutting off more or leaa completely 
the current of vocal sound, modified to the timbre of 
some one of the various vowels. The most obvious 
means of classifying consonants is derived from acoustic 
considerations, and from this point of view they admit 
of division into explosives, aspirates, resonatUs, and vibra- 
tives. They may be further sulxlivided by regarding 
the anatomical disposition of the articulating appara- 
tna required for their enunciation. Hence they are also 
arranged as labials, dentals, and gutturals. Finally, 
consonants possess a tliiiil characteristic, which admits 
of their being distinguished aa breathed and voiced. 

1. 1. In Explosives the vocal tube is, for a moment, 
completely cloaed at some part of its course during 
pho nation. Their enunciation is therefore accoiu- 
pauicd by a hind of burst or explosion, occasioned by 
the sudden release of the conhned air which is forced 
against the point of constriction by the chest The 
explosive consonants foim a class specially distinct from 
the rest, which, in opposition, may be grouped together 
under the term contmuom 

2. In Aspirates the vocal tube is only partially 
stopped and the breath pours out, accompanied 
by a faint wind-i'ush, through the point of con- 
striction. 

3. In Itesonants the col t be is c nipl tely losed 
at some position of t u a n ral 1 n 1 n the 
same way as occnra 1 n tl f n at n t p! i\'es, 
but a free seconda y pis 1 11 1 ft bj tl in- 
action of the soft-imlat nd tl j is t %i'ith 
a- peculiar resonante tl h 1 Tl con- 
sonants might also th f 1 11 d / 
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4. In Vibratifcs tlie action of the artiailating appa- 
ratus is a combination of tliat reffuired in prononnc- 
ing explosives and aspirates, i.f., at one moment the 
breath is stopped and at the next allowed to force 
its way through, in continued alternation. They con- 
sist, therefore, of a series of explosions, and the oppos- 
ing surfaces at the point of constriction act as mem- 
branons reeds (like the vocal reeds themselves), which, 
however, vibrate too slowly and momentarily to give 
the sensation of a musical note. A kind of " purr " is 
all that is heard. 

II. 1. In lahinU the vocal tube is closed hy the 
approximation of the lips, or by the lower lip being 
pressed against the upper row of teeth. 

2, In dentals the tip of the tongue is pressed against 
the back of the upper front teeth, or against the part 
of the hard-palato which borders on them. 

3. In gutturals the hack of the tongue is approxi- 
mated to the soft-palate. 

III. The difference between breathed and voiced con- 
sonants ia, that the fonner are accompanied at the 
moment of their pronunciation merely by a wind-rush, 
whilst the latter have a base of audible laryngeal 
vibration. These qualities are not so easily determined 
as the distinguishing characteristics between the variouB 
consonants of the explosive class on account of their 
momentary duration, but continuous consouHnts can 
easily be recognized as breathed or voiced by atten- 
tively obseiTing their sound when prolonged indefi- 
nitely. Testing in this way, for example, S and Z, 
the former, when prolonged, is found to consist of a 
mere " hiss," whilst the latter has a strong foundation 



Ijf tone proceeding from the larynx. 


Otherwise their 


IbrmatioD is precisely similar. 




After this description of the various q^ualitiea of 


consonants, the following table, showing them ranged 


according to their respective groups 


will be intelli- 


gible:- 




EXPL0SIVE3. 




Breatted. Volotd. 


Lahiah P 


B 


Dentals T 


B 


Gutturals K 


G 


ASPIRATES. 




Breathed. 


Voiced. 


Labials... ... F 


V 


*-«"-{,./^'aS)}^-^' 


J, Th (softl 


GutluraUl Ch(Gem,.n, ,Y { 
I Greek x) J 


leginning a 


word) 


1 RESONANTS. 




1 


AU Voiced. 


r Labial 


M 


Veittai 


If 


Guilural 


... N G 



VIBRATIYES. 
ZoSmZ' (not used as a definite letter). 

Dmtal R 

G-utlural ... ... ... ... E 

' The Bouiid whioh may bo recki>aed aa the labial E, ia the trill nf 
tbe lips, which appaars to be so important a factor in equina language, 
as Bferjouo Iccowb who has obaerved a man grooining a horee. 
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A few words of explanation are required re- 
Bpecting some letters -wliicli are omitted in this 
table, and also as to some others which have special 
characteristics. 

H is a breathed aspirate, but differs from all other 
letters in being formed in the larynx itself by the 
glottis, narrowed so as to produce a wiiid-msh, hut 
not sufficiently so as to allow the vocal reeds to be 
thrown into vibration. It is therefore called the 
spiritus asper, or " rough breathing " — denoted in 
Greek by a comma turned the reverse way (') — whilst 
words beginning with a vowel that are pronounced 
without tliis preparatory wind-rush are said to have 
the spiritvs lenis or "smooth breathing." 

C is redundant, having at one time the power of 
K., at another that of S ; also Q which is equivalent 
to K, but is only used before the vowel U ; and X 
which is the same as Ka at the end of a syllable, 
and as Z when beginning a word. 

L is formed by the passage of the mouth being 
left permeable at both sides of the tongue whilst the 
centre is stopped by the tip of the organ being 
pressed against the hard-palate. The English L 13 
always voiced ; the breathed L is used by the Welsh 
and is represented by the LI, so well known in their 
local names of places. 

Sh is the breathed equivalent of the voiced J, as 
it occurs in the French wortl jamais. 

Th is formed by placing the front edge of the 
tongue between the two rows of teeth ; the voiced 
Th would be more decidedly represented by Dh. 
They can be sounded less distinctly by pressing the 



tip of tlie tongue against tlie back of the upper front 
teeth, when they tend towards S and Z. 

The English Ch is not a guttural aspirate, but a 
consonantal diphthong, sounding when breathed as 
TSh, when voiced as DZh or rather DJ. The latter 
ia the sound of the English G soft, and also of J. 

The dental R is produced by trilUng the tip of 
the tongue against the hai\i-palate, at the rate of 
about thirty vibrations, in the second ; the guttural 
B is formed by the uvula vibrating about nineteen 
times in the second against the back of the tongue.' 

In whisperinff the vocal reeds are approximated so 
as to produce a wind-rush, Hke the spiritus asper 
continued indefinitely. This suffices to render recog- 
nizable the pitch of the note to which the mouth is 
tuned for the various vowels, and articulation is carried 
on in the same manner as in sonorous phonation. The 
distinction, however, between breathed and voiced 
consonants is for the most part lost ; and B becomes 
P ; D, T ; etc., if entirely deprived of laryngeal tone. 

' See Dondera, De FliysiologU der Sjiraatlaiitait. Utrecht, 1870, 



CHAPTER IV. 



THE PHYSIOLOGICAL PRINCIPLES OF VOCAL 
CULTURE. 



GENERAL C0HSIDERATION9 — MANAGEMENT OF THE 
MOTOR ELEMENT (BESPIRATION) — MANAGEMENT OF 
THE VIBKATING ELEMENT — MANAGEMENT OF THE 
RESONAKCB APPARATUS — MANAGEMENT OF THB 
ARTICULATING APPARATUS. 

The Sui^'ect Defined. — The cultivation of the voice 
amongst civilized nations has for its object the com- 
plementary development of the powers of organs whicb 
have already attained a high degree of perfection in 
the performance of their functions. Through the 
exertion of inHuences acting from without, and not 
directly controlled by the will, man proceeds instinc- 
tively and intuitively as a mere agent to the evolution 
of speech and language. But here, as in many other 
of his relations, beyond a certain point the unerring 
guide of nature leaves or only follows him with a 
perpetually widening interval, and his further advance 
is made voluntarily and with self-consciousness of hia 
aim under the direction of his own clear mental per- 
ceptions. The growth of complex senses, indefinitely 



^HJU 



progreaaive, generates exalted faculties of appreciation 
which lead him heyond the sphere of mere utility 
into a world of sestheticism, and hia life becomes one 
of artificiality, where the useful can no longer exist 
apart from the beautiful. 

Hence we may recognize two grades in the employ- 
ment of the voice ; the first necessitated by the condi- 
tions of social life as a means of intercommunion ; and 
the second undertaken with a view to the (esthetic 
observation of the listeners. In speaking, the voice 
is used in both degrees to a variable amount according 
to the circumstances, the effort to please being 
strongest in addressing an audience or when declaim- 
ing in the theatre ; but in singing the vocal powers 
are almost invariably put forth under a purely lestlietic 
impulse. 



General Considerations, 



The technical training of the voice lies immediately 
in the hands of teachers of elocution and singing. On 
their taste and genius, aa well as on the aptitude and 
natural vocal gifts of their pupils, depends in the 
greatest measure the success obtained and the perfec- 
tion of the result. But, whatever methods be adopted, 
the base of operations is vital organization and action, 
of which the true appreliension and normal guidance 
must lead most directly and certainly to the desired 
end. Hence questions become involved which are a 

iper subject for the physiologist, 

In listening to the voice as an acoustic instrument. 



apart from its expression of thouj^ht, we notice certain 
qualities, namely, its forez, timbre, compass, and dura- 
tion, which, according to their musical or forensic 
value in different voices, affect the ear in various 
degrees, pleasurahly or otherwise. Each of these 
qualities originates physiologi(mlly in special muscular 
mechanisms and in peculiar anatomical conformations 
of the vocal organs, 

Fone, or loudness of voice, which includes volume^ 
arises from (1) power of m\iscular contraction of the 
chest, which drives the air in a current of variable 
strength through the glottis; (2) breadth, elasticity, 
and perfection of form of the vocal reeds, which allow 
them to vibrate at a maximum of amplitude and 
regularity at any required rate of rapidity; and (3) 
the capacity for resonance of the vocal tube and other 
parts capable of reinforcing the laryngeal tones,' 

Timbre takes its character from (1) the physical 
qualities of tlie vocal reeds whence they derive their 
amount of aptitude for isochronous vibration; (2) 
anatomietd configuration of the vocal tube, which be- 
stows special powers of reinforcing certain overtones 
and extinguishing others ; (3) voluntary arrangement 
of the articulating apparatus for the production of 
particular vowel-sounds; and (4) inhereBt individual 



' Loudness of aoimd may be considered a» a compound qoalit^, 
conntitntad by two fnctors, vts , intensity and volume. In voioe, 
intensity is primarily jifovemed by btoodtb of the vocal bandn, und 
volume by oaiwrity of the resonanoe ohamberB. In persona, thorefon, 
with ii powerful voice the larynguaoope will flhow a remnrkablB 
width of the upper surfafles of the vocal reeda, and a strildng ampli- 
tude ' f the pharynx, month, and ■ansiH cnvitiea will also be observed. 
In the Dppoaito oasa the appoarances will be the reverse. 



or national peeuliaritiea in the management of tJie 
vocal oi^nSj as when deficient employment of the soft- 
palate permits a preponderance of nasal resonance, etc. 

Compass indicates the extent of the contractile 
powers of the laryngeal muscles, which enables them 
to make the utmost amount of variation in the vihra- 
tive capacities of the vocal reeda. But persons whose 
voices possess an unusual range of notes, have probably 
aupernuraeraiy fascicles of muscular fibres in the larynx.* 
The fundamental pitch is, of course, determined by 
the length of the vocal bands nat\iral to different 
individuals. 

Duration, which marks the power of prolonging the 
laryngeal vibrations, without taking breath, depends 
on the capacity of the chest, which must form an 
ample reservoir for air. 

Furthermore, we notice, in speaking, the precision 
of action of the muscles of articulation, as evidenced 
by distinctness and fluency of pronunciation ; and in 
singing, the precision of action of the laryngeal muscles, 
OS shown by tlie rapidity and perfection with which they 
accomplish manifold changes of pitch in florid passages 
of music, i.e., the execution of the singer. 

From this summary and the preceding remarks, we 
may perceive that the various factors whence tlie 
qualities of voice are derived can readily be resolved 
into three groups. Thus we have influences in their 
jature, (1) mental, (2) miiscidar, and (3) morpliological? 

^ Crreat vertioitl meaiurement ai the crico-QiTroid space migLt 
posBlblj canicr n highei rauge of chest uates, by alloving bjper- 
extension of the rocal bnndn. 

' A fourth, a, material fautor, is piacticall; imJuded in the ma;^cnIa^. 



1. The mental factor, which includes aural percep- 
tivenesa, is the genius of the speaker or singer who, 
according to the subtlety of his appreciation of 
various vocal effects when listening to them, has a 
measure of success in reproducing and improving on 
thetn with his own voice, 

2. The -muscular influence is the strength and 
activity of the muscles concerned in phonation. 

3. The morphological factor depends on the form and 
size of the different parta of the vocal oi^ns. 

After this analysis we are in a position to under- 
stand approximately the physiological nature of the 
process which is being carried on in training the voice, 
and to estimate in what direction success may be 
obtained, together with its amount We know, for 
example, (1) that the powers of the mind are highly 
improvable when impelled to habits of obsen'ation and 
study ; (2) that muscles can gain greatly in strength 
and in rapidity and certainty of action by being 
subjected to definite courses of exercise ; but (3) that 
the morphological configuration of any organs of the 
body can seldom be modified to a marked degree by 
methods of training. 

Applying these facts more intimately to the culti- 
vation of the voice we may come to the following 
conclusions : — 

a. Force may be increased so far as it depends 
(1) on vigorous and consonant action of the thoracic 
muscles, (2) on the laryngeal muscles maintaining 
the larynx and vocal reeds firmly in the most 
favourable position for producing sonorous vibration, 
and (3) on the judgment and muscular power of 
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individual to adapb the vocal tube so as to 
give the strongest resonance. But as each person 
possesses a natural power of voice, which is governed 
strictly by tlie development of the several portions 
of the vocal organs, training can seldom bridge a 
wide gulf between the vocal powers of different 
subjects as regards force. 

b. The timbre of the human voice is almost entirely 
under the control of the will, on account of the great 
and varied alterations that the muscular boundaries 
of the resonance chambers can induce in their 
capacity, and must therefore owe much of its 
character to the taste of the speaker or singer. 
Cultivation of the ear and general intelligence must 
consequently be attended with great refinement 
in this respect, but of course individual or national 
peculiarities of timbre can be modified or eradicated 
only with great difficultyj as thej' arise to some 
extent from a special morphological conformation of 
the vocal organs. 

c. Compass may be extended by practising the laryn- 
geal muscles, as they can gain in power of contractility. 

d. Duration. — The ability of sustaining the laryngeal 
tones without taking breath may be augmented, 
because the capacity of the chest can be enlarged by 
exercising its muscles, which, as they gain in con- 
tractile power, will cause the ribs to execute wider 
motions, and thus the lungs will be compelled to 
expand beyond their primary limits. 

e. The execuiive faculty of the articulative or 
laryngeal muscles can be largely developed by 
definite courses of practice. 



From a careful consiJeration of such principles any 
system for the trauiing of the voice must he elabo-, 
rated. It ia necessary, however, to bear in mind that 
the advance in any given direction, even where 
nature seems most pliable, must be checked at limits 
not very far distant from the starting-point, the 
barrier being closest in relation to morphological con- 
formation, and probably furthest removed in the case 
of muscular increment. A number of voices cannot, 
therefore, be regarded as capable of being all trained 
up to a certain maximum of excellence ; as if by 
adding to one voice a small complement of cultivation 
and to another a large amount they could all in the 
end be equalized in the perfection of the various 
qualities that constitute first-class merit, Tlie natural 
vocal gifts of each pupil must then be considered as 
a separate zero, from which the voice may be iip- 
proved upwards so many degrees of which the totals 
in different instances can seldom be very dissimilar. 
The most marked success may perhaps be expected 
where the mental powers are greatly in excess of the 
physical endowments; the least result under the reverse 
circumstances. 

It ia only requisite to mention tliat the age of 
the pupil is a matter of the extremeat moment 
youth being an indispensable ally in order to 
succeed in mental or physical training ; for whai 
the organs of the body are in course of formation 
they are more impressionable by external influences, 
and portions of the bones are soft, so that their 
growth may he encouraged in one direction or 
restrained in another. At the same time it must 
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be remembered that the youthful organs are ex- 
ceptionally delicate and susceptible to too severe 
a strain. Tlieir task must be adapted to tlieir capa- 
bilities, and they must be carefidly guarded from 
over-exertion. The object of systematic training 
ia to stimulate the vital forces in tiie required 
direction, so that nature may attain to a more 
luxuriant maturity than she herself designed ; 
but excessive labour will, instead, crush vitality 
and reduce the nourishing scion to a dwarfed and 
sapless stem. 

And, again, it is important to observe that ti-ain- 
ing should always proceed slowly and methodically. 
The success of rapid measures can only be super- 
ficial and partial, especially when dealing with youth, 
for the animal fabric will only yield to prolonged 
influences which affect it without intermission at 
every step of its growth. The vital tendencies 
cannot be forced aside by a shortr-lived attack, how- 
ever vigoi-ous ; they must be guided gently and 
meaauredly along the path it is desired they should 
follow.' 

An opinion as to the probable amount of success 
to be attained in particular instances from a course 
of vocal training cannot at present be formed with 
any precision from geneml physiological data, but 
must be airived at by empirical obseiTations, by 
noting down many separate results and afterwards 
comparing them together. 

Having dealt so far in generalities, I will now 

' ' For BOmeimporteiitphyHioIiigioBlremarkfl on training, see Aitken, 
IH thi Gmicth of the Itccruit and Young SaMin; pp. 2o,il, etc. 
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endeavour to specialize this part of the Bubject by 
consideriag, with as much detail as the present state 
of our knowledge will allow and as appears of 
practical importance, the action of the vocal organs 
in the ajsthetic production of voice. Under this 
aspect tlie movements of the vocal organs appear as 
governed by artificial impulses instead of being ruled 
merely by the exigencies of their physiological pur- 
pose. As a matter of consequence an antagonism 
may result which will counter-balance and render 
void the efforts of unsystematic training. The 
end, then, of this inquiry is to discover a path 
which, if pursued, will enable ub to steer clear of 
obstacles and to harmonize, without disturbing, 
nature and art. 



Management of the Motor Element 

(liESPIKATION). 

Measure of Breathiitg. 

During quiet respiration the chest expands and 
contracts, i.e., we breatlie, about seventeen times in 
every minute, as the tidal air flows in and out of 
the lungs. Under these circumstances inspiration 
and expiration occupy each less than two seconds, 
whilst the chest is seldom filled to its vital capacity 
or emptied of its residual air. But phonation com- 
pletely alters this process, because voice is only pro- 
duced during expiration. In speaking or in singing it 
is necessary for the continuity of sentences or phrases 
of music that expiration should be prolonged aa 



^Diuch as possible. And lest utteraiicea of woi-da or 
notes intended to be delivered in close succession 
should be sepai'ated by an intolerable gap, whicli 
would give a disjointed character to a whole speech 
or soni^, it is also required that inspiration should 
be performed as quickly as possible. And further, 
as breath cannot be drawn in at any moment, but 
advantage must be taken of places where a pause 
occurs in tlie ilow of words or stream of melody, 
the acts of respiration during phonation are of un- 
equal length in contmst to the regularity of ordinary 
breathing. 

Hence we see that in sjieaking or singing the 

function of respiration, instead of being carried on 

by a number of shoit breaths in which inspiration 

and expiration are duly proportioned, consists of a 

few long breatlia, five or six in the minute or e^'en 

less, where the relations of inspiration and expiration 

are very dispraportiouate. In such cases the balance 

H-as regards the quantity of air required by the lunga 

^ for their vital operations is maintsiined by supplying 

them more copiously each time, and the chest is 

expanded more by inspiration, and generally parts 

with some of its residual air during expiration. 

And, moreover, voice production occasions a greater 

activity of the respiratory muscles during expiration 

than mere breathing, for if a soft tone is desired, 

tiie tendency of the chest-walls and lungs to con- 

litiact has to be counter-balanced by the action of 

Itihe muscles of iDspiration,^ whilst the expiratory 

' Tanned by Mftodl tlio " latti vocali." — Bygiine dt la mil, Parifl, 
1^876, p. 12. 



mnsclea are called on to liibour vigorously whenever 
loiidiiesa of voice is required. 

Under these circumstances the taking of breath 
demands the direct attention of the speaker or singer 
at every moment, and on his jiidgment and train- 
ing depends the accomplishment of the function with 
ease and absence of embarrassnient On the one 
hand, he must he quick to notice the occurrence of 
all the pauses, and must even look out for them 
beforehand, and, on the other, he ought to be well 
acquainted with the capacity of his own chest in 
order to decide when the opportunities may be taken 
and when he can afford to let them pass by. It 
is in music especially that the artistic management 
of the breath is of the greatest importance, because 
in speaking the attention of the audience is not so 
much concentrated on sound as on sense. If the 
singer neglects a proper occasion he may have to 
squeeze all the residual air out of his chest before 
he can find another, or else mar the effect of a 
phrase of melody by a cacophonous gasp. And 
the evil may not terminate in a momentary 
difficulty if the chest is exhausted, for it must after- 
wards he replenished by a very long breath in 
order to prevent a repetition of the same troubla 
A pause, however, which will allow of an estra- 
oi-diuary inspiration may not occur, and the vocalist 
may be kept for the rest of his song breathing 
at the lowest limit of his respiratory capacity. 
Now the expulsion of the residual air from the 
cheat demands a considerable muscular effort, which 
increases up to the point where the lungs are 
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emptied of all but tlieir fixed air. In sucli case 
the stream cif air cRiinot be jinipelled ■with suffi- 
cient ateadiiieas through the lai'j'iix, a wai'ering 
sound will be produced, and it will be evident to 
the audience that the singer is straining himseJf, 
Such muscular straining, of course, soon creates 
fatigue, and as the consequence of a single mislake 
the singer may not regain his freedom of breath 
through a whole song, or perhaps during the 
length of an evening. And such awkward niannge- 
nteut of the breath may be habitual with vocalists 
who have not had the advantage of technical 
trauiing, and tliey may exhaust their lungs unneces- 
sarily, through inexperience, on each occasion that 
they sing. 

The converse of the preceding pi-oposition may now 
be considered, viz., the practice of filling the lungs 
too full at each inspiration, and singing always with 
a chest expanded almost to its vital capacity. The 
result hei-e is nearly similar to that just described. 
I'owerful muscular contractions are required in order 
to inflate the chest to the utmost, and of course tlie 
chest-walls when released tend to return with great 
force to their state of normal equilibrium. Conse- 
quently the command over the current of aii', to !)e 
tin-own into sonorous vibration as it passes tlie glottis, 
is lessened, and the singer quickly becomes tired 
through over-ex eitioiL 

The foregoing remarks apply also to the speaker, 
liut not always with equal force. For the orator or 
actor, during passionate declamation, may exhaust his 
breath, wliilst tlie evident severity of his labour will 
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only serve to constrain the attention and ' rouse the 
feelings of the auditors, so as to impress them inoat. 
strongly with the importance or reality of the tlieme. 
Yet the actor will perhaps do better by iniitatuig 
vividly the appeai'ance of natural excitement, than if, 
- by yielding entirely to the force of his representation 
and identifying himself with the presented character, 
he agitates and tires his system as violently aa if 
torn by the convulsions of a veritable passion. 
Tor in the one case, indeed, he seema to practise 
that art which can conceal art, but in the other 
to abandon himself to an irrational phrensy. And 
though the orator may sometimes allow himself to 
be carried away by the depth and sincerity of hia 
impulses or the loftiness of his subject, on ordinary 
occasions, such as lecturing, for example, on a scien- 
tific topic, he must manage his breath with as much 
deliciiny as a singer. Because when the understand- 
ing alone nf the audience is addressed they will be 
more attentive to a smooth and consecutive flow of 
sentences, whilst their taste may be offended by i 
abrupt and gasping delivery. 



Mode of BrealMiiff. 



We have seen that there are three sets of mnscles ■ 
which are capable of enlarging the thoracic cavity in 
different directions for inspiration. Now, in practising ' 
respiration with the mind turned towards the i 
mechanism of the act, it is possible to use one gp I 
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two of these sets almost to the exclusion of the 
remaining respiratory muscles, and it tlierefore hap- 
pens that, on false theoretical gronnila or by accidental 
pi'oclivity, a vicious habit of breathing, the so-called 
" clavicular," may be adopted. Thus a departui'e 
occurs from what ought to be the standard rale, i.e., 
to breathe always naturally and to fill the chest in 
the manner which comes easiest. If this simple 
rule were invariably adhered to tliere would be no 
occasion to compare the various kinds of breathing, 
and to decide from pliysiological data which is the 
most proper to be chosen. This question, how- 
ever, must be briefly discussed here, in order to 
show why clavicular breathing should be generally 
prohibited. 

During abdominal respiration the expansion of the 
thorax is obtained with the least expenditui'e of 
muscular eneigy. The only muscle concerned is the 
diaphragm, whicli descends by contraction, and thus 
shifts the lower chest-wall further down into the 
abdomen. The opposition to this act is but slight, as 
the only parts moved are the abdominal viscera, whicli 
gravitation assists to carry downwards. Therefore this 
mode of breatldng can be employed for a long time 
without fatigue, and by man, in fact, for an indefinite 
period, because the diaphragm, through constant 
action, gains an amount of endurance practically in- 
exhaustible. But in woman the diaphragm is not 
brought so continually into play, for physiological 
(obstetric) reasons, of which, however, the potency, 
under ordinary circumstances, is probably considerably 
over-estimated. We may, indeed, conclude that the 
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custom of confining the waiat with a ris:id corset, wliich 
compels the upper part of the abdomen in its whole 
circumference, and prolmbly the last two ribs, to 
inaction, has generally the greatest sliare in restricting 
the abdominal breathing of females. 

Coded or lateral respiration, where most of the ribs 
have to be raised en masse proportionately to tlie 
increase required in the capacity of the chest, ia 
accompanied by no small degree of muscular effort. 
But, as the ribs to be elevated are sufficiently mobile 
and not hampered by superincumbent parts, tlda kind 
of breathing can be accomplished to its full extent 
without any excess of strain being put on the muscles 
engaged. Consequently, it forms a salutary exercise 
for the chest and for the body generally, so that it 
may be practised habitually, though not exclusively, 
with advantage to health. The respiratory capacity 
included in the range of combined abdominal and 
costal breathing gives air enough for all the require- 
ments of the artistic exercise of tlie voice, and a well- 
trained speaker or singer can rarely be obliged to 
exceed such limits. 

Clavicular respiration, as already stated, is performed 
by a number of muscles which are not primarily 
intended to move the chest-walls. Tlieir position aud 
attachments constitute a kind of respiratory reserve 
which nature presses into service, if at any timp 
an extraordinary effort of breathing be demanded, 
or when disease obstructs the motioua of the dia- 
phragm or lower ribs. And as these muscles act 
chiefly on the upper rihs, which not only possess little 
mobility on account of their size and stiff joints, but 
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are, moreover, restrained by the bones and soft parts 
of tlie shoulders and neck being superimposed on 
them, clavicular breathing can only be efi'ected by 
a kind of a struggle. For the muscles which are 
capable of lifting the shoulders off the upper part of 
the chest must first contract before room can be 
obtained for the elevation of the superior ribs. The 
consequence of such labour is rapidly supervening 
fatigue, which is greatly disproportionate on the side 
of excess to the trivial amount of respiratory move- 
inents executed. Hence we can perceive the error 
and injury of attempting to substitute clavicular 
breathing for the more natural and facile methods. 
And it may also be affirmed witli confidence that 
no speaker or singer can practise it to any extent 
without showing a mai-ked deficiency of endurance 
which must lead to a complete defeat of Iiis 
Btrength if called on to use his voice for a 
lengthened period, such as when engaging ener- 
getically in a protracted debate, sustaining a lead- 
ing part in a iive-act play, or singing tlirough an 
opera. 

Clavicular breathing is always betrayed by the 
motion it necessarily gives to the shoulders, which are 
alternately drawn up towards the ears and depressed. 
Should tlie habit he formed, it must then he got rid of 
by paying attention to keeping the shoulders immovable 
during respiration. Any diflSculty in attaining this 
object may be surmounted by practising breathing 
with the back to a wall having projecting ledges, 
which can fix the ahouldera and prevent their 
moving upwards, or the same purpose may even be 
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effected by crossing tlie arms behind a chair and holding 
on to the rail behind.' 



Respiratory Gymnastics, 

Every action of the body accelerates the circtilation, 
and is also, therefore, an exercise for the chest, because 
the more rapid flow of blood tlirough the lungs causes 
them to demand a lai^er supply of air. This demand 
may, however, be met simply by quickened respiration, 
80 that instead of seventeen breaths in the minute, 
thirty, forty, or even more may be taken. In such 
case there is no influence at work which can increase 
the lung capacity, and it therefore becomes necessary 
to organize a system of gymnastics with the direct 
object of developing the chest 

The first point to which attention must be 
directed, is to obtain a proper position of holding 
the chest, whereby the ribs may be allowed, as 
much as practicable, a free and extensive mobility. 
For when the muscles of the trunk are not vigorous, 
the various parts which it is their office to support 

' Mancll was the first to demonstrate the eril ot Dlavionlar 
breBthJDg— G-isefte taedicale de rarii, 1855, pp. 244, 276, 291. 
Previously many teochem of note avtuallj encouraged this mode of 
reapirtttion, and tie Paris Coniervaloire proranlgated thB abaurdity 
that in siugiug the breath ahould not he taken in the name ma 
as in BpeaMng. " Qiiajid on respire pour pacler on pour renouveler 
simplement I'air des poumons, le premier monyement eat celui da 
1' aspiration, olors le ventre gonfle et aa partie poatcrienre s'av 

na peu Au oontroire, dana Taction de respirer pour 

chanter, en aspirant il faut apLatir le ventm et le foire remonlei 
avec promptitude en ganSant et avan^ant la poitrine." — MelAedi lb 
nt du CoiincrcatBire tie iiiuiigui, p. 2. 
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are abandoned to gravitation, and a stooping posture 
is maintained, Thus the shoulders, with the arms 
dependent from them, droop forward and lie pas- 
sively on the top and upper parts of the sides 
of the chest, whilst the spine, instead of preserving 
its forward curve at the hinder part of the abdomen 
(small of the back), relaxes to verticity, so as to 
lower the thorax, laterally and in front, imtil the 
last ribs rest on the pelvis (hips). In tliis way, as 
the pelvis rests on a seat or throiigh the legs on 
the gi'ound, the muscles are relieved in great part 
from their task of sustaining the body erect. But, as 
a consequence, the chest is built up in such a manner 
by its contiguous structures that its osseous ease is 
rendered nearly immobile. 

Hence it appears that the preliminary action 
in respiratoiy gymnastics should be to draw the 
slwulders bacl-wards, and to advaiice the chest fo-iTfards 
and upwards, hy gvoing the spine a, strong forward 
curve at the hinder part of the ahdoinen. At the same 
time the arms should not be allowed to hang against 
the sides of the chest. 

The next proceeding should be to practise the 
different modes of breathing. The activity of 
the diaphragm, as evidenced by the power of pro- 
truding and retracting the abdomen during in- 
spiration and expiration, whilst tlie ribs are retained 
nearly motionless, should be encouraged. And 
when the pupil has drawn a full abdominal breath, 
costal inspiration may follow, and occasionally, at the 
last, the chest may be expanded to the utmost by a 
clavicular effort. But the natural sequence of the 
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different kinds of reapiratiim should never be disturlmd. 
It should be seen that the abdomen is tirat expanded, 
then the lower ribs, and only at the extremity of 
inspiration should any motion of tlis shoulders be 
permitted, ao that the lungs may be inflated to the 
maximum extent. As a rule the exercise should be 
restricted to the abdominal and costal breathing, but 
an occasional clavicular inspiration in its proper place 
may be allowed, in order that the pupil, by being 
accustomed to the highest limit of chest expansion, 
may be enabled to practise the intermediate move- 
ments with more facility.' 

rmthermore, it is important to ■ observB that 
this factitious breath-taking should not, especially 
at the commencement of a course of training, be 
pushed too far at each lesson. After every two or 
three efforts it ought to be alternated with movements 
of the arms, and with pacing up and down for a few 
steps with an erect cai-riage. By thus engaging the 
pupil in a positive muscular exercise, a natural incen- 
tive ia obtained to increased respiration, and the breath- 
training will proceed more effectually. Otherwise, to 
draw a numljer of long breaths for reasons that are 
purposeless as regards the immediate requirements 

' Hd4i«g the brtath may also be oocaHionally inulnded in tlla 
reapirataiy trniniQ^. Not the fpirilnf vohMlio practiced by the 
■jiuients ontil tbo gtirged veiiiH uf the body stood out iu thiok ridgea 
{Biei-auyaui JHermrialii, op. eit. 1. iii. 8, 1. vi. i), and in atnae 
casea even reflomraended by Qalen (TV Saiiilafe Tntuda, L iii. o, fj, 
Cffiliua Aurelianua (lie itorbii Cim-irU, 1. iii. 1, 1. iv. T), and bf 
other oliLaaic pbyfflciaod, as a aonitHry aud curative exerciee ; bat tk 
retention of the breath by filing the ebost-ira1lH iifter a moderate 
iuBpiratioii by the power of the iimpiratory muaclea, n-hibit the glottia 
tem^na wide opeu. See Boot, yurmnt Miuitid Mandliooh, p. 101. 
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of the auimal economy, cannot fail to upset the pul- 
mouaiy aud vascular cqiiUibriuni and to produce a 
transient exhaustion.^ 



■ Management of the Vibrating Element 

' (Vocal Eeeds). 

Whilst our knowledge of the physiology of the 
larynx is Jncoiap]et«, a considerable part of this 
division of our subject must be given up to em- 
pirical treatment, and the ear must be guided by 
results to act aa chief arbiter of the utility of many 
practices relating to voice training. In all cases the 
ultimate appeal must be to the ear, but a basis for 
the successive steps of any process of voice develop- 
ment must nevertheless be sought for iu physiology. 
"Wlieve such a basis is wanting, the result often fails 
to justify the means adopted, and the object which 
from the first was aimed at is not attained. 

The cultivation of the laryngeal powers has for 
its purpose, (1) to augment the force of the sounds 
that can be produced, (2) to modifij their timbre, (3) 
to extend their compass, and (4) to increase the executive 
faculty of the laryngeal musclits. 

In training the speaking voice, power and timbre 
only, so far as the larynx is concerned, claim close 

' The most Bccnrately sjstematized serieH of bt^Bthing' exerciapB, 
verj mucK in aocordauce with the principles enuiiciated iu the text, 
will he foond in UonniG'a Vocal aiiii I'bya-cal Titiiniiif, Philadelphia, 
IBBB, p. IB, et neti. See beniilef, Frobidher, Vous md Anton, New 
Toi'k, 1867, p. 59, et seq. JIuch uBeful advioe on breathing' will aluo 
be foiinil in Uattmoim, Gymnastih der Stimme gcttiiU ai^f phytiolosi^clit 
GcKl:^, Leipzig. 1861, p. 38, et seq. 



attention, because the sounds employed are concrete 
and the range of pitch is limited. Thus the voice 
glides np and down without marking the intervaU 
tliat form notes, whilst its excursions seldom com- 
prise the compass of an octave. 

In singing, on the contrary, discrete sounds are 
emitted, so that changes of pitch are effected by 
leapg of not less than a semitone,' whilst the entire 
range of notes of which the voice is capable ia 
often traversed. Hence every activity that the 
larynx possesses is called into play, and the physical 
training of the organ is, therefore, of a much iiiore 
complicated description. 



Force and Timhre. 

Force and timbre, as far as the vocal reeds are 
concerned, may be treated of together, because ia 
the larynx they are practically inseparable and only 
modifiable by identical and simultaneons efforts. 
Porce of voice depends very much on the iirmness 
and elasticity of the vocal reeds, and on the accuracy 
with which their opposing edges fit together, as they 
are thus most apt for the isoclironous vibration which 
ia the characteristic of musical tone. They must 
Ije homogeneous in density, and the muscular con- 
tractions which hold them together and regulate 
their tension must be exactly balanced, so that all 
their parts may respond alike to the current of air 

' A glide, oaUed portmnmtv, is, however, occasionally admissiblB in 
■ingiiigi Quarter toaee are used ia Oriental mnaic. 
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issuing from the lungs. Should their edges be 
uneven, their siihstance hard in one spot and soft 
in another, or their tension dissimilar on opposite 
sides, the pressure of the air has a different effect 
according to the part at which it strikes, irregular 
sets of vihrattons are generated, and, instead of a 
tone of fulness and volume, a harsh, jarring sound, 
a mere noise in fact, is produced. As far as 
physical inequalities of the vibrating element are 
concerned these phenomena may be dismissed without 
further notice here, because in the normal state the 
vcKial reeds are always homogeneous in structure and 
symmetrical in form.^ One of the cliief causes of a 
rough, unmusical voice is disparity of action between 
the various pairs of laryngeal muscles. The tone of 
the voice is, therefore, governed almost wholly by the 
will of the speaker, and accoi-ding to the delicacy 
of his ear will be tuneful or the reverse. That the 
ear is mainly instnimental in producing refinement 
of vocal tone is proved by the example of persons 
who, being born iucurably deaf, have been taught 
to speak, aa in such cases the voice remains bai-sh 
to the highest degree. On this account the voice 
becomes an index of mental and social status by 
winch we can distingiiish the uneducated from per- 
sons of culture, as the aural perceptions are generally 
in a state of development proportionate to tliat of 
the other senses. 

Persona in trying to speak with a sonorous voice 

' An elevation of the edg^ of one o( tho vooal bauds, causing- an 
nnBteadinOBA of pitch wheu Bin^ng, Bumetiiites exists without anj 
evidence of paat or preueut disease. 
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too freq^uently stmiii tlie iiiusclea of the chest and 
pharynx by violent eftbrts to expel the air with 
excessive force, whilst the action of the vocal reeds 
ia entirely disregarded. l!ut the best way to fill a 
large hall is to contrive to press an many regular 
aJid ample vibrations as possible into each syllable 
uttered,' on which account the words shotdd be 
somewhat more prolonged than in oi'dinary con- 
versation. In singing, though the same fault may 
occur, it ia guai-ded a^'ainst to a great extent, 
because so much more watchfulness is demanded 
over the musical quality of the notes. 

In voice practice, therefore, with the view of 
obtaining a full and pure toue, attention should at 
first be mainly fixed on the laryngeal vibratione. 
For this purpose the exercise of vocalization, i.e., the 
exclusive emission of vuwel-sounds, as adopted by 
the old Italian scliool of singing, and still kept up 
by some modem teachers, seems most plausible. By 
this means the observation can be concentrated on 
the character of the laryngeal tones without being 
turned aside at every moment by otJier actions, 
because the vocal tube and articulating oi^ns either 
remain completely at rest or execute very slight 
movements according as a single vowel or a succes^ 
sion of vowels are employed 

An action of the vocal and ventricular bands,' 
encouraged by many teachers of singing, and term«(l 
the "stroke of the glottis" {coup de glotte), appeals 



' Allowing, of oooTse, for pitch. Apart from the choioe of 
vowels, 8uoh 18 the only mode I can eonteive physiulogioally of 
(luciug the Bo-oiJl«d "orotund" Yoioe, See RmJi, op, oit. paaab 
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■well adapted to steady tlie working of their amscles 
either for speech or song. Usually at the beginning 
of phonation the vocal bands approauh during expira- 
tion and commence to vibrate as soon as they come 
near enough to interrupt without absolutely bre-aking 
the continuity of the issuing stream of air.i But 
in practising the stroke of the glottis the ventricular 
bands,^ simultaueoualy with the vocal reeds, are first 
tightly approximated, bo that a condensation of the 
air in the thoracic cavity precedes the emission of 
tone, -which consequently commences by a alight 
explosion, arising thus in a manner mechanically 
similar to the explosive consonants. The notes 
begun in this way strike the ear with an initial 
sharpness of definition and tirmness of tone which 
add to their musical effect. This stroke of the 
glottis should, of course, be produced without any 
more marked effort than occurs in the pronuncia- 
tion of jj or 6 by the lips. To attain the perfect 
execution of it the pupil should first leai-n to explode 
the glottis on whispered vowels, for which purpose 
the sliort js in up, as recommended by Monroe,' 
appears specially adapted. 



K ' In Bpeatdng, however, Helnilioltz thinks tlie vocal bands ant aa 
rrtriidDg reedn — op. cit, p. 165. 

' The credit of pointing' ont this fact, wliich I believe to have 

verified by laryngottcopio obaervation, both autoscopic and other- 

wiBO, is dae to Lunn, op. cit. It appears likely, moreover, that tlie 

rough breathing, i.i., the lettfr H, h in refilitf farmed by im inidaJ 

iS from the approjiiinated ventricular bands. 

' Op. eit. pp. 31, 3a. 
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Extension of Compass. 

The extension of vocal compass may be obtained 
by specially practising tbe voice at the extremea of 
it8 natural scale. If a gain in the lowest notes is 
desired, it ia necessary to i)roduce an extraordinary 
relaxation of the vocal reeds- As, however, there is 
great difficulty in making them vibrate harmoniously, 
or even at ail, when much slackened,' one or two 
notes will usually represent the whole sum of 
success in this direction, but at the same time tbe 
tone of deep notes already existent may be consider- 
ably developed. 

At the top of tbe chest register we have seen 
that a bind of dead-lock occurs when the crico- 
thyroid chink is closed and tbe opposing mai^ins of 
the cartilages come into contact. Hence it is evident 
tliat an almost insuperable obsta.cle exists in the 
way of pushing the voice upwards in tliis register. 
To try to do so is to attempt tlie compression of 
tlie dense cartilaginons material which, if at all 
practicable, must call forth a hazardous amount of 
muscular strain. As far as tbe vocal reeds are 
coni3emed they would probably bear more tension 
than is ever put on them, but since the cartilages 
interfere it will doubtless be wisest to be content 
witli improving the (qualities of the chest notes 
actually possessed. When this has been done an 



' MiLIler IcstanceB the dE«p vrunk nf frogs to flhow what grave 
aes can be drawn frrnu short memljraEOUB reeds whon greatly 
reUied— op. uit, p. loaa. 



nanagement of the Larynx. 



ipward gain of a semi-tone or two will generally be 

iimd within easy reach. 
To the upward extension of the falsetto register 

lere would appear to be leas opposition, acoustic or 
physiological, than in either of the instances just 
noticed. For here, indeed, it seems that the vocal 
reeds should still he able to vibrate strongly, though 
excessively shortened hy constrictive aotion, whilst 
the curtailment of their length is not quickly checked 
by a mechanical impediment, but is ruled more 

jmotely by power of nniseular contractiiity. And 
considerations are practically exemplified by 
the extraordinary falsetto range for which many 
celebrated singers, mostly females, have been noted, 
some of whom could attain to a pitch even an 
octave above the usual limits of voice.' The main 
obstacle, therefore, to the npwai'd development of 
the voice in this register must be sought for in 
the natural constitution of the vocal organs with 
respect to vigour and tonicity in various individuals. 
Should the pupil be endowed with perfect sound- 
ness and strength of all the parts engaged, an 
acquisition of two or three tones, or even more, 
may be the reward of careful and assiduous practice. 




E.g., Mora could sing c 



le testimony of Mozart. 
ns, Turis, 1860-65, nub 



i5\^i^^S!otoffical Principles of Vocal CuUufi 

Under the conti'ary conditions, however, the vooaj 
organs will break down under tlie strain if tiia 
exercise be not kept strictly within the boundary 
prescribed by the natural gii'ts.^ 

Vocal Execution. 

A rapid execution is probably more frequently a 
positive acquirement than any other of the qualities 
displayed in singing, and flexibUity of voice may be 
looked on as the special prize of diligent practice, 
The laryngeal muscles deserve to be signalized beyond 
all others for power of making minute movements 
with extraordinary exactitude— a property which is 
doubtless derived from their being able to rely on so 
delicate a guide as the ear. They can determine the 
amount of their contractions with the utmost pre- 
cision, and can pass with preconception between 
degrees furthest apart, either instantly, through a, 
succession of eqiial intervals, or by the most com- 
plicated irregularity of distances. A wide field ia 

' Frof. C J. Plumptre, of King's College, has cal]ed my attentiim 
to aa intBtesCm); DbBGnration of his in oonnecCiun witli the maDage- 
ment of the larynx tiy Bpeaiera. He has reniHrS[ed that orators, 
when producing: ^rare tones, ulmost invariably iuclina the bead 
townrda the breast, so as to relax the muBolea of the throat, and, o 
the contrajy. that during; the emission of high sounds, the fooe is 
turned upwards, thus putting the neck on the stretch. X belierB 
sines to have obsezred similar ai'ti'ins in the cose of pTofeSMional 
singers. The explanation ip, of course, that the relaxation of tlie 
laryngeal mnecles required for low notea ia favoured by slockeoiiig, 
as far as posaible, all the surrounding Btruct'ires, whilst rigidity of tha 
same psrta aupports the larynx, and thus asiiists the steady eontraetioii 
of all its muscles dtmanded for the emission of notes in the upper 
registers. 
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e open for the ingenuity of the composer or teaclier 
of sinking to aystematize solfeggi or vocal exercises, 
wliich shall contain every possible transition between 
the various notes in ascending or descending the 
scale, commencing with the simplest movements, and 
advancing insensibly to the greatest complexity. An 
importflut point to be kept in view during this 
kind of practice is to facilitate the passage 
from one register to another by endeavouring to 
amalgamate the notes in the vicinity of the break, 
especially those that can be sung in either voice 
at will. It should, however, be carefully ascertained 
at what points breaks actually do occur in each voice 
that comes under notice. It cannot but be injurious 
to force all voices indiscriminately to make a change 
of register at one and the same position in the 
musical scale.^ 



■ Makagemest of the Resonance Apparatus 
P (Vocal Tube). 

The questions here involved relate mainly to pro- 
nunciation of vowels. There are, however, some 

' Oa thia account, tierafora, too mach weight should not be at- 
tached to thi? atatements found in many treatises on eingiug, as in 
these works thsoiy frequently obscures almost couipletel; the actual 
practice. Singing maiitBrB raiiHt often, indeed, be sorely perplesed 
when called ou to write a work ooutaining definite rules, suitable to 
everybody, on matters whirli really demand in each instance the 
exercise of the niciist jadgment. A eompetent master should be 
resorted to, who, under the gnidance of both nature and ait, can 
detemiine what is bent for each pnpil. It a teacher cannot he ob- 
tained, the pupil, as Curwon observes {Tcaehei'i' Manas}, p. 178|, should 
" study his own. Toiiw," and note the most " liafarai places of break." 



182 Phjsiologieal Principles of Vocal Ouliure. 



superadileil qualities, iiidiviLlual or national, of vocal 
timlire wliich may be treated of separately. Thug a 
guttural or nascd chaiacter may be given to every 
vowel-sound, tbough otherwise well defined, by an im- 
proper predominance of pharyngeal or nusal resonance, 
lu the first ease the fault lies in the pharynx and 
mouth not commiinicating by a sufficiently capacious 
opening. The causes of such a condition depend either 
on anatomical conformation or on peculiar and habitual 
muscular action. The tonsils may be enlarged so as to 
block up the upper part of the pharynx, or the soft- 
palate and uvula may be elongated, so as almost to 
reach the posterior surface of the tongue. Or the 
individual may be in the habit during speaking of 
maintaining the tongue in a position arched upwards 
and backwards, so that it approaches the soft-palate 
too closely, wliilst there may be at the same time an 
excessive contraction of the muscles of the fauces. 
Under these circumstances the laryngeal tones will be 
almost deprived of oral resonance, and, not having a 
free passage for exit, will have a guttural and muffled 
soimd. In such instances the remedy must be adapted 
to remove the caiise, and if the tonsils or uvula are 
ahnormalty large, a part of them may be removed by a 
simple and momentary surgical operation. And the 
effect of excision of the tonsils may not only be to 
render the voice clear and sonorous, but may also 
allow the compass to be extended one or two notes 
higher.' For the action of the extrinsic muscles of the 

' It ia stated that ' ' man j of our greatest aing'eTS, from Hsdsme 
Pslti downwarda, hare undergone the operation " with the best 
resuita. — Browne, Mitiical Siiiti an the Sinking }'oice, 1877, p. 30. 
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ynx, which is so essential in the production of high 
notes, is greatly impeded when the pharynx is blocked 
up by an enormous pair of tonsils. But when the 
vicious tone of the voice is due to injudicious manage- 
irient of the muscles of the tongue and pharynx, a 
course of gymnastic training of the parts will soon 
induce them to the Iiabitual assumption of the proper 
positions. 

With respect to excess of nasal timbre, its causes are 
also twofold, and it may arise from a deficiency of the 
soft-palate, which renders the occlusion of the posterior 
nares impossible, or it may he simply the result of an 
imperfect action of the same organ. In the former 
instance the fault will often he iiTemediahle as fai- as 
regards purity of tone, but when it is merely a question 
of nmscular control, the pupil should he made to 
observe the action of the soft-palate, and to practise 
its elevation before a mirror. If, at the same time, 
the attention of the ear is thoroughly awakened, 
tlie voice may soon be freed from the objectionable 
timbre. 

Another point which deserves notice here relates to a 
practice by no means uncommon, viz., the keeping the 
teeth shut during speaking or singing. A considerable 
loss of resonance is the consequence, because the cavity 
of the mouth is never placed in the best position for 
reinforcing the laryngeal tones, and also because tiie 
sound-waves cannot issue with sufficient freedom to the 
e.xteiiial air. It is only necessary to recognize the 
J habit, where existent, in order that the incKiiation to 
at may be overcome by the will. 
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Management of the Articulating Obgans. 



Vowel- Timbre. 



"We have seen that the difference between the various 
vowel-sounds is not one of kind, but merely of degree, 
and that they depend on the pitch of the note proper 
to the resonance cavity focmed by the pharynx and 
mouth. As this cavity can be reduced by infinite 
gradations from its greatest to its least capacity, whilst 
the procession of vowels used in any one language 
advances by steps of about an octave, it follows that 
the lowest can be made to pass insensibly into the 
highest through all the other members of the series 
successively. It is, therefore, possible to produce as 
many vowels as will correspond to each note, or 
rather degree of pitch, obtainable from the vowel- 
cavity. According as our ear recognizes them to 
approach neai'Gst to one or another of the vowels 
familiar to us, we class them as varieties of those 
they most resemble. Hence arises mainly the endless 
diversity of pronunciation observed in individuals, 
provincials, and nationalities. 

With these facts in view it is easy to understand 
how many shades of timbre the voice can be made 
to yield at will. Of these some add stmorousness, 
some brightness, otliere softness ; whilst others, again, 
are disagreeable. Thus, in the emission of a (as in 
father) the fullest volume of vocal tone can be gene- 
rated, because the dimensions of the buccal cavity and 
the size of the oral aperture are most favourable to the i 
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formation of strong vibrations. And for the reverse 
reasons the vowel e {ce in feet) deprives the lower tones 
of the voice of power, though, on account of its sharp- 
ness, it renders high notes penetrating. The choice, 
however, of vowels or modifications of them, is a 
complex matter which must be decided by the taste of 
the pupil or his teacher,' It is sufficient to have 
indicated here tlie principles on' which change of vocal 
timbre is made. In accordance with these principles, 
an exercise may be devised for practising the enun- 
ciation of all the grades of vowel-timbre. A good 
understanding of the state of the vocal tube for the 
different vowels, and the custom of directing the 
attention to it, will greatly facilitate the accurate 
imitation of the peculiar vowels found in foreign 
languages. 



Consonants. 



A rapid and well-defined pronunciation of the v 
consonants, either in speaking or singing, requires a 
considerable amount of lingual and labial dexterity. 
The tongue or lips may be naturally clumsy and awk- 
ward in their movements or the reverse. In order to 
attain to a good execution in articulating consonants, it 
is usually only necessary to practise the utterance of 
numbers of syllables containing everj' pronounceable 
combination and succession of them* under the empiri- 
cal guidance of the ear. But, of course, a correct idea 

' See "EXii^ Prommeiaiion for Sittgeri, \h11,aT,Spttctiin Soti3,i%l%. 
* See Hulloh, op. ait. appendix, Hud Bell's Standard ElocatioHiil, 
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of the positions of the parts concerned in the formatioa 
of each letter will render the task niore easy. In 
a certain class of persons, however, the action of 
the vocal organs is specially defective^ so that speech, 
even for ordinary purposes, hecomes a mutter of great, 
and occasionally of almost insuperable, difficulty. 
This leads us to the consideration of defects of 
speech. 

Stammering and Stuttering, or Psdiism. 

Such affections have been well known from the 
earliest times, and are often alluded to hy Hippocrates' ; ■ 
but nevertheless it is only within the present century 
that systematic endeavours have been made to discover 
their causes, and to invent suitable modes of treatment. . 
Already, considerable success has been attained with 
respect to the latter object, although no wholly satisfac- 
tory explanation of their intrinsic nature has yet been 
furnished to us. It is evident, however, that a multi- 
plicity of causes are at work, and that the disability of ■ 
any of the organs of voice, from the chest to the lips, 
is sufficient to disturb the consentaneous action of the 
entire series, and produce the phenomena of psellism. 

Slam/mering may be defined to be indistinctness of 
pronunciation, arising from the letters of the alphabet 
not being properly foi-med by the organs of articulation. 
It most freijueutly arises from a muscular defect, giving, 
rise to a clumsiness in getting the tongue round one or 
more letters, which are, therefore, so imperfectly eaun- 
ciated as to be unrecognizable ; or one letter may even 

1 Frteceptionei, o. 6 ; Aplioriimi, b. vi. 32 ; etc. 



be habitually substituted for auother ; or the difficulty 
may only be in combining the sounds of certain letters. 
In some casea stammering luay be the result of mere 
carelessness or too great eagerness in speaking, so that 
the words are clipped, and successive syllables are 
allowed to run into one another in a confused manner. 
In a few instances, however, n decided malformation of 
the speech organs exists, such as cleft^palate, abnormal 
enlargement of the tonsils, or shortness of the framMW, 
liiujua. A classification of stammering has been 
attempted according to the character of the defect 
noticed in different eases. Thus faulty pronunciation 
of g is termed gammacism ; of I, lamhdacism ; of r, 
rltotaiiism ; of j, iotacism ; lisping, sigmatis^n, etc 

The treatment of stammering is simple and obvious. 
The pupil should be made to repeat the alphabet slowly, 
and a note taken of every letter that is ill-formed, 
and he should also be made to read aloud. From such 
experience, a series of suitable exercises in pronunciation 
must be given him to practise. The instructor should 
be a good practical orthoepist, and should see that the 
tongue, lips, etc., are put in the proper position for each 
letter. He should show the pupil, in his own person, 
the action of the articulating organs and desire him to 
imitate them. If the stammering arises from hasty 
and impetuous speech, a slow and distinct delivery 
must be inculcated. Of course, if there is a malfor- 
mation, surgical assistance must be sought. 

Slviteriiig'^ is a much more important disorder 



' The dintinotiaD botween Btoimneiin^ and Btuttermg' in not always 
accurately drHwii, and the tenua ore often employed inCercliaDgeablj 
both in MpeaMng and wiitiuf;. 
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and more complicated in ite physiological relationa. 
Here we have rapid repetitions of a letter, usually one 
of the explosive consonants, convulsive stoppages of 
articulation, and sometimes even contortions of the 
face and limbs before the utterance of each sentence, or 
possibly of every word. No withstanding the attention 
that many eminent observers have given to these 
phenomena, their nature is still in great part obscured, 
and conflicting theories are held by some of the most 
exact investigators. 

In order to gain an insight into the present state of 
the question, and the remedial practices employed, a 
brief review of the different factors in the treatment, 
they arose from time to time, with the circumstaneea 
which led to their adoption, will be most effective. The 
methods of treatment are divided into mechanical, 
gymnastic, and operative or surgical, concerning which 
in their chronological order: — 

1. Meckanical. — Demosthenes, aa Plutarch ' informs 
us, was afflicted witli an impediment in his speecli, 
but cured himself by the persevering practice oi 
declamation whilst holding some small pebbles in hifl 
mouth. No doubt the idea of the Greek orator wa« 
that, by putting an unusuiil difficulty in the way oj 
fluent speech and surmounting it, he would attain 
to a specially facile deliveiy under orcUnary circum- 
stances, i.e., that by rendering himself equal ta 
the greater he would obtain a complete mastery oveu 
the less. 

Subsecinent to the age of Demosthenes, his example 



was frequently followed by persons similarly a 
without any special opinion as to the action of the 
pebbles being put forward, until 1817, when Itard,* 
either from some practical observation or theoretical 
assumption, conceived the idea that, so far from embar- 
rassing the tongue, they gave it a support tiiat it actually 
required. He at once proceeded to improve on this 
view bj'' constructing a small furcated instrument of 
metal or ivory, which rested against tlie back of the 
lower incisor teeth, and received the under and front 
part of the tongue between its two piBugs, so as to 
steady it during articulation. It is stated that aa 
soon as this fork was introduced the psellism dis- 
appeared, and a tliickness of speech was the only 
noticeable defect as long aa it was retained in the 
mouth. It had to be worn until the pupil became 
accustomed to speak with accuracy and could do 
without it, a period which in a recorded case 
amounted to eighteen months. Itard's device does 
not appear to have ever come into extensive use, 
and there remains little or no record as to the real 
extent of its success. Certain mechanical contri- 
vances, however, of much simpler form, such aa 
plates of metal to go under the tongue, or between 
the teeth, have since been resorted to and may be 
referred to its parentage. Of these the most re- 
markable was the glossanockon,^ or tongue-elevator, 
introduced by Wutzer in 1829, which consisted merely 

1 Jonrnal iinkeriel das idaicrs tnidicalr», 18!7, t. Tii. p. 129. 

• VKmaaa. tottgm. ijik up, ix" **'''- Figured and described in 
Ah/umdluHsen tind Jleubachlan-jm der drlzlicJim GmilUeAa/t ;« Miintttr, 
1829, Bd.I. pp I. 416. 
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of a piece of metal, or any suitable aubstauee fitted 
to fiU the space at the back of the iocisor teeth 
below the tongue. The mechanical treatment 
now been very generally discarded by those who 
have paid moat attention to the cure of psellism^ 
though some few occasionally have recourse to an 
inter-dental plate. 

2, Qymnastic, — The regular practice of speaking 
or declaiming by reading, reciting, etc., waa of 
course an indiapeusable part even of the moat 
pronounced mechanical methods. And, moreover, 
it had been early remarked that stammerers could 
generally aing without betraying their defect, they 
were often directed to adopt a kind of rhytliniie 
delivery, resembling recitative, until tliey obtained a 
proper command of their vocal organs. Prior 
to 1825, however, scarcely any effort had I 
made to ascertain by ob.servation the precise local 
nature of the fault which caused the imperfection of 
utterance, and vague theories only were offered* 
attributing it to malformation of the hyoid bone.*- 
excessive swiftness of cerebral iiTadiation,'^ etc Bui 
in that year a certain Mrs. Leigh, of New York, iit 
the course of some anxious endeavours to cure a youn; 
lady who stuttered, noticed that her pupil wlieu trying 
to speak always kept her tongue at the bottom of hi 
mouth, instead of raising it to the palate, as is necessai 
for the formation of all but the labial consonants and 
lowest vowels. Having made this observation, she 

' Hahn, Commerciitm iilttj'arium ad rii medira ci Kiintia natUralU 
inertmentum iiulitutuin. TSaiembeTg, 1736, p. 242. 

" Eullier, Dietiotmaire de modccine en 21 ml. art. Bcgaieiiieut. 1821, 



forced lier pupil to keep her tongue up, and in a short 
time, by this simple measure, taught her to speak 
fluently. Flushed with this success, Mrs. Leigh 
aunounced to tlie public that she had discovered an 
infallible remedy for pselliam, and aa a conseijueuce 
was so much resorted to that in less than three years 
she was reported to have cured 150 cases. So gi-eat, 
in fact, became her fame that a Frenchman, named 
Malebouche, repaired to New York, bought the in- 
valuable secret, and imported it into Europe. Of 
course, in the extended application of the method it 
was soon found that a large proportion of cases 
could not be Ijenefited by it ; but, nevertheless, 
Mrs. Leigh may be allowed the merit of being the 
first to draw general attention to the importance 
of observing and correcting any faulty action of the 
tongue.' 

The next step was made in 1826 by McCormac,' 
an English physician. Having heard of Mrs. Leigh's 
great secret, and being excited by the accounts of its 
success, he determined resolutely to try and find it out 
for himself. He therefore began a careful and prac- 
tical investigation of the causes of stuttering, which, 
as might be expected, struck into an entirely difierent 
path. He concluded, in fact, that the action of the 
chest was mainly at fault, and that psellism was the 
result of habitually attempting to speak when the 
lungs were exhausted of air. In such case, the 



' See Mngendie, Arehivn general^ i 
p. 169. 
' ,J TnatiKcoii (he Ceuii and Cure of 1 



I of Sjiecch. London, 
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emisaioa of a stream of air, to throw the vocal reeda 
into vibration, being impossible, iio voice could ci 
imtil the chest was replenished, Frani this point of 
view, then, the remedy for stammering is at once 
obvious. See that the patient never commencea to 
speak without taking an inspiration of sufficient length, 
and that he renews the air at a proper time, and a 
cure must readily be effected. Such was the dis- 
cover)' made by McCormac, which, though not all- 
potent aa he vaunted, still supplies a valuable indica- 
tion for treatment. 

In 1829 we come to Serres d'Alais,^ wlio referred 
the affection to purely nervous inHuencea, which, a; 
pointed out, were manifested under a twofold aspect, 
viz., by spasm and chorea.' Thus, in one clasa of 
cases, the muscles of articulation were fixed by a kind 
of cramp, so that the speaker could only move them 
into the proper position after abnormal exeition, 
whereas in another the vocal oi^us, instead of being 
guided hy the will, executed from time to time a 
number of rapid and aimles.s automatic motions. In 
order to conquer such tendencies, Serres recommended 
the practice of energetic declamation, accompanied by- 
regular movements of the arms. In this manner the 
whole mind would he directed with a steady and fast 
determination towards the performance of the vocal 
organs, and the pupil would gradually secure therein 
a complete control over their actions. 

' Memorial del Svpitaiai du Midi, 182B, p. 371. 

' That is, a malady of the tong-up, eU;,, akin to St. Vitus' da 
in which the pcraou afflicted ia Bg-itated at times by all kinda of 
involuntary rauvementM. 



StamtRentiff < 



Stuttering. 



In the same year Arnott ' suggested that stuttering 
arose from spasmodic closure of the glottis, which had 
to be overcome by an extraordinaiy effort at eveiy 
moment before the breath could issue and the vocal 
reeds be thrown into vibration. Such spasmodic 
closure only occurred as a kind of hyper-compliance 
with the will of the speaker, as often aa he brought 
the vocal reeds from the separated to the approximated 
position. But, vibration once established would con- 
tinue until the glottis had again been thrown open, 
Hence Amott proposed to connect aU tlie words 
spoken by a continuous hum, so that, by keeping up 
the laryngeal vibrations as long as each expiration 
could afford, the recurrences of the spasm might be 
rendered few and distant. 

In 1830 one of the most remarkable of ortlio- 
jihonists (the word is his own) came upon the scene. 
This was Colombat de I'ls^re ^ who gained the 
Monthyon prize from the Prench Academy for his 
success in treating psellism. He states that of 452 
cases of stuttering that came under his care he cured 
permanently 354. Colombat did not, however, make 
any new discoveries with respect to stuttering, but, 
nevertheless, he deserves considerable credit for being 
the first to combine the work of his predecessors and 
to form it into something of a system. Pre\'ious to 
him each investigator rode his own particular hobby 
and ignored all other methods. But Colombat per- 
ceived that what succeeded in one case might readily 



> EUminti af Physics, 1829, Tol. 1 p, 603, et seq. 

^ iJ(t bigaUmtiU et f«tu Ut aulrii viai de laparok. Vaiia, 1 
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fail in another, and therefore provided himself with. 
a variety of weapons. He followed Leigh, McCormac, 
Serres, and used mechanical contrivances. He laid 
especial streas, however, on the pi-actice of rhythmic 
speaking, regulated by beating time with the hand 
or foot Considering his experience, it is evident trom 
hia testimony alone that this expedient must be of 
great value. 

In 1837 Berthold,* whilst writing on geuersX 
physiology, and pointing out that the essence o£ 
stuttering lay in an ill-regulated action of the muscles 
concerned in speech, iirst drew attention to the fact 
that the muscles of the lower jaw might be affected 
as well as any of the other groups. 

In 1843 Becquerel,' the well-known hygienist, intro- 
duced a novel view of the cause of stuttering to the 
Academy of Sciences. It appears tliat he himself 
was a victim to the affection, and had followed 
Colomhat's method for a number of years, but with 
only a partial success. The theory he propounded 
was suggested to him by a mechanic named Jourdant, 
who premised that stuttering residted from an inability 
to retain sufficient air in the chest for the production 
of voice. Thus, ag soon as the lungs were properly 
filled, instead of expiration being graduated according 
to the needs of speech, the cheat-walls rapidly collapsed, 
and the air rushed out through the wide open glottis 
before articulation commenced. This may he con- 
sidered as an elucidation of McCormac's ohaervatioi 

' Lehriueh der Fhyaiohgie. QSttiiigen, 1837, p- 430. 

' TraM tar It hii/aitmenl it dti moyeru di la guirir. Paris, 1848. 
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and to explain why stutterers should be so prone to 
attempting to speak with empty lungs. The indica- 
tion, then, for treatment furnished by Becquerel was 
that the pupil should practise a suitable retention of 
his breath, and strive to regulate its emission with slow 
exactitude. He vouched in person for the advantage 
he had derived from such an exercise. 

Fi-om this period up to the present psellism has 
been dealt with by a crowd of authors, each of whom 
has classified the subject and modified tlie treatment 
ill accordance with his own peculiar mental bias. Of 
these Hnnt ' may be cited as the writer of the 
most elaborate and systematic treatise. But the 
most able and important of the recent literary con- 
tributions in this field is due to Guillaume,* who 
from having suffered himself has had special prac- 
tical advantages in studying the affection. The 
measures in which he places his confidence are, (1) 
keeping the tongue steadily raised to the palate, 
(2) taking an ample inspiration at the beginning 
of each sentence, and (3) careful attention to ensure 
correct movement of the lips. He further counsels 
the use, when necessary, of a small wedge to keep 
the teeth apart, and dwells with considerable weight 
on the practice of whispering exercises. 

3. Surgical or Operative. — Another phase in the 
history of stuttering has still to be noticed, which 
relates to attempts that have been made to combat 
the affection summarily by the knife. From titae im- 

' A Treatim on Stammering and Staitering. London. 1870. 
' Dtetumnawi tTicgchpidiqve des icieneet taidicaki. Faria, 186S, art. 
Scguitpunl' 
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memorial the condition called " tongue-tied " has been 
recognized and treated by incision, for it is descrilied 
by Aristotle,' and Celsua^ gives directions aa to the 
simple operation required to remedy it. And other 
obvious malformations of the articulating organs 
have at all periods been freely submitted to such ' 
operative measures, as were clearly requisite. But ' 
in 1841 a kind of tidal wave swept over the eur- J 
gical mind of Europe, canying with it a conviction I 
that, by severing some of the lingual muscles from. 1 
their attachments, or by excising a portion of the 
tougue it-self, the stutterer might be endowed with 
immediate and permanent fluency of speech. The 
source of the movement was Dieffenbaeh of Berlin,* 
who, thinking he perceived aa analogy between the 
faulty action of the tongue and the awry motions of 
the eyes in strabismus, concluded that by cutting ' 
certain nerves or muscles the one affection might be 
remedied as readily as the other. His favourita 
method of procedure was to make a deep transverse i 
division of the back of the tongue and remove a thick 1 
wedge-shaped slice. In the wake of Dieffenbach 
followed many disciples, whilst some other eminent 
surgeons, such as Velpeau * and Amussat,^ adopted his ■ 
theory, but modiiied his practice by executing a section 
of one or both of tlie muscles [genio-glosai) wMch joi 
the tongue to the inside of the lower jaw at 
' Siitoria Animalium, 1. i. c. 2. 

3 Berliner medaiHiitht Cenlral-Zeituns, 1841, p, 163 Pt paseim. 
* Annalft d» la ehirurgit franfaine sh kransirc, 1811, t 
pp. 355, 378, 439. 

' OiKffW dti hipilanx, 1811, t. iii, pp. 93, 105, Ul. 



Siammering and Siuftermg. 



197 



At first the success seemed most gratifying, 
and reports published a day or two after each opera- 
tion represented the stutterer as receiving the gift of 
free speech almost instantly in a manner little short 
of the marvellous. In a brief time, however, the 
genuineness of the supposed cures began to be 
doubted, and it very soon appeared that in nearly 
every instance the patient, after the vrounds had 
healed, found himself in a worse plight than before. 
It became evident, indeed, that the local shock to 
the parts only temporarily, and that not invariably, 
an'ested the stuttering, which soon returned as in- 
veterate as ever. And, moreover, the example of 
one or two cases proved that the opei-ation was not 
altogether devoid of danger from hjemorrbage or 
other casualties. After a rage of a few months, 
therefore, the surgical treatment of stuttering came 
to be tacitly abandoned by those who were regarded 
as its originators, wliilst not a few of their disciples 
were so disappointed with their experience that they 
openly renounced the operation in disgust, and even 
protested' against its further repetition as a bar- 
barity. At present it is so generally repudiated 
that it might be pronounced obsolete, were it not 
that a single surgeon* is still known who has given 
in a theoretical adherence to it. 

Having examined thus cursorily the chief theories 
that have been propounded relative to atutteiiiig 



I See Fhillips, St ia linoiomie » 



and the modes of treatment that have been adopted, 
it 13 maiiifest that the affection is one of great 
complexity, and to which, aceoixiing to circumstances, 
diverse remediea muat be applied with considerabls 
judgment. Thus, to summarize the subject aa far 
as practicable, we see that five principal groups of 
muscles may be implicated, separately or in various 
combinations, viz., the muscles (1) of the chest, (2) 
of the laiynx,^ (3) of the tongue, (4) of the jaw, 
and (5) of the lips. And the natui-e of the dis- 
order may be either spasmodic, so that the muscles 
take up a fixed position which can only be overcome 
by a strong and often prolonged effort of the will ; 
or dioreic, so that when called on to act they 
perform a series of eccentric and involuntary move- 
ments instead of being instantly subservient to the 
wish of the speaker. And beyond all this, there 
is still a mental influence, a nei-vousness or timidity, 
which must be banished before tlie vocal oi'gans can 
be ruled by the volition into a perfectly concerted 
action. Hence the first object in treating a case 
must be to obtain the co-opemtion of the pupil, and 
his anxiety must be aroused to conquer the defect.* 
This done, a great step in advance will have been 
made, aa is evidenced by the fact that a marked 
amelioration of stuttering usually occurs on arrival 
at adult age, wliilst occasionally the affection quite 

' Sinco the ivbove vita iTTitteD Jameti lias actnalty gDcceedcd in ob- 
serving laryngOBCopically a Htanunering nffectiou of the vocal btwds. 
See Ilia paper ou the case in Tht Lnneel, 1879, toI. ii. p. 726, and my 

mmenta on the SDbject, ibid. p. S'20. 

* On tluB point Boe further Cos, TJii Arli of iFriliitff, Reading, and 

lenkins, IST8, p. 33a. 
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flisappeara about that time of life. This circum- 
atance no doubt arises from the awatening of the 
reasoning facultiea and the confii'mation of the 
powers of the mind, wliich then assumes a more 
discretionary control over the irapulees of the body, 
As soon as the pupil has been engaged to assist 
the teacher with his own endeavoursj an attempt to 
discover the main-spring of the disorder may be 
made, and such of the exercises above-mentioned as 
seem most suitable to the case put in practice. The 
system of Guillaume promises the best results, but 
every voice-trainer will have to draw largely on 
his own judgment, and, in the present state of our 
knowledge, empiricism will sometimes guide most 
directly to the desired end. 

The originating causes of stuttering are not well 
ascertained, and in many cases where it appears to 
date from infancy it can only he attributed to some 
accidental organic defect. But sex predisposes very 
markedly to the affection, and a striking majority of 
the examples met with occur in males. Thus, of 
all the instances observed by Colombat' and Hunt,' 
only about 10 or 12 per cent, were females. The 
latter author also endeavoured to discover the origin 
of 200 cases ' that he treated, and found that 7^ 
per cent, dated from convalescence after illness, such 
as fever, measles, whooping-cough, etc. ; 6 per cent. 
were the result of fright or ill-us^e at school ; 
4 pet cent, were caused by voluntary, and 9 per 



» Op. cit. 3fene ed. 1840, p, 2 



» Op. uit. p. 342. 
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cent, by involuntary imitation; 10 per cent, were 
stated to be inherited from the father, and 5 per 
cent, from the mother; whilst the remainder, 49^ 
per cent., could not be accounted for. 

The numerical relation of stutterers to the whole 
population is reckoned by Colombat^ to average 
about 1 to 5,397. Hunt,^ however, and some other 
observers make the proportion much higher, viz., 
3 per 1,000. 

^ Op. dt. p. 265. * Loc. cit. 



CHAPTER V. 

THE HYGIENE OF THE VOICE. 

SPECIAL HYGIENE OF THE VOCAL ORGANS — GENERAL 
HYGIENE IN ITS RELATION TO THE VOICE. 

Scope of the Svhject — The relations of the voice to 
the general health of the body are of the most intimate 
and complete description. The hygiene of the voice 
in its fullest sense is, therefore, the hygiene of the 
whole animal economy; and the spirit of the well- 
known proverb, which sets forth how closely is 
interwoven the integrity of mind and of body, might 
with equal propriety be applied to the voice in the 
form of " vox sana in corpore sano^ At the same time, 
however, the voice, like the mind, has a sphere of 
its own, within which it may be affected, for good 
or ill, without immediate reference to the state of 
the constitution. Hence its sanity may be treated of 
under the twofold aspects of a general and a special 
hygiene. The latter, as the more immediate, though 
less familiar and less investigated, may be first 
discussed. 



Special Htoiene of the Vocal Organs. 

la this section we may consider how far the 
state of the vocal oi^na with respect to aoimdneas 
and vigour may be influenced by their own actions, 
t.e., by the exercise, moderated oc exaggerated, of 
the voice ; whilst at the same time some appropriate 
rulea may be laid down of preservative and remedial 
hygiene. In the profeaaional uae of the voice the 
parts concerned are urged to perform their functions 
to a much higher degree than is ever exacted by 
the ordinary exigencies of social hfe, and they are, 
therefore, subjected to a marked intensifying of the 
couditiona, both intrinsic and extrinaic, under which 
they usually act, whence a signal alteration may he 
effected in their physical structures. 

Voice is generated mainly as the result of two 
consecutive and specially combined movements, the 
one primary and vital, namely, activity of muscle, 
the other secondary and material, viz., motion of air. 
To these two relations may he traced aU the physio- 
logical effects of vocal exercise. 



Direct Heaults of Muscular Activity. 

The ayatematized daily uae of the various groups 
of muaclea called into action during phonatioQ 
impela them to gain in size and strength as long 
as the eSbits made do not exceed from time to 



time their proper powers. Hence followa increasing 
ease in performing the respiratory functions and 
extenaioQ of the initial faculties of mobility of the 
larynx and articulating apparatus. The nutrition 
of the local muscles and all the contiguous structures 
ia carried on with more than ordinaiy energy ; they 
glow with health and their growth ia accelerated. 

Precisely the opposite phenomena are produced by 
over-exertion. In this case the muscles become ex- 
hausted and diminish in bulk and vigour, because 
the waste of their tissues entailed by the excessive 
action is pressed beyond the reparative powers of 
the vital forces, and fresh material cannot be laid 
down in an equal quantity to that which passes 
away as effete. At the point when labour becomes 
inordinate fatigue is felt and rest becomes a neces- 
sity, whilst in the intei'val of cessation from work 
the parts that had suffered from too much wear and 
tear are restored to their normal state. 

Over-exertion may be of two kinds. Thus it 
may consist in sudden and violent effort, or in a 
prolongation of ordinary movements until endurance 
is completely spent. In the former case the harm 
partakes more of the nature of an injury ; some of 
the tender fibrils of the muscle, and of the minute 
blood-vessels or capillaries which traverse it, may be 
torn across. Hence there may be soreness, pain, 
and swelling, or even inflammation, the results, in 
fact, commonly recognized as occurring from a strain 
or sprain. Recovery from such a condition is often 
protracted. In violent vocal effoits the muscles 
engaged may suffer in this way, whence the chest 
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nrny for some time after feel sore to the touch and 
during respiration. But the muscles moat likely 
to be strained are those of the larynx, because they 
are called on to contract very forcibly in oi-der that 
the vocal banda may resist by their steady approxi- 
mation the impetuous rush of air from the lungs. 
Hence results what is sometimes spoken of aa 
" a strain of the vocal cords."' Such an accident ia 
soou betrayed by hoarseness, which, however, gene- 
rally disappears spontaneously after a few days of 
rest. But weakness of voice may often be a trouble- 
some symptom for a considerable time. 

The consequences of persistent speaking or singing, 
in spite of great fatigue being felt, are somewhat 
similar to those just described, but of a less pro- 
nounced character. On single occasions, therefore, 
recovery is usually rapid and complete after a short 
interval of repose. The evils, however, to be here 
considered are those attendant on repeated and 
habitual exertion of the vocal organs beyond the 
enduring power of the individual. In such instances 
the fundamental cause at work ia generally some vice 

' Positive strains of the voioo are now rarely met with, hut weto 
common enough iu clasaical tlmeH, wh^n the phonasei had to foroe 
their voicB to the utmost in order to fill the enonnoua thoatros. 
Thus Galen: "Fhontuti, qui magno vocis eieroitio utuntur, qauia 

couteDdendo oblieEierint vocDm balneia multia utuntuTi 

et cibos lonos, ac lajtantcs edunt." — Be Compoiilvme niarmaorHm 
s/eunditin Locos, 1. lii. c. 1. AcooTding to Q. Serenus Sonunoniom, 
Hortensiua strained and permuuentlj' loet his voioe from deoUiming 
intemperately in the Roroou toniiu, — Praapla dc Medieina, o. 16. 
To exerting: the Toine beyond its nataral powere the Qreeks applied 
" nanutu (KKmrfiii'?) a gallonmi immaturo cantu."- — Qidntilian, 1. si. 
c iii. dl. 
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of voice-production — that is to say, a well-trained 
voice can seldom suffer from over-fatigue, because the 
vocalist has learned by precept and experience how 
to make the best of his natural gifts. Thus, even 
a feeble voice can be saved, by judicious manage-- 
ment, from the consequences of oft-repeated fatigue. 
Such a result depends mainly on well-regulated 
respiration and attention to the formation of the 
laryngeal tones.^ But when clavicular or other im- 
proper modes of breathing are employed, the muscles 
of the chest-walls soon become tired out. And the 
evil tends to augment on every subsequent occasion, 
because the use of the voice, instead of being a 
tonic exercise for the chest, becomes a debilitating 
one. Hence the voice loses in fulness and steadi- 
ness, and becomes weak and trembling. So far, 
then, a radical exhaustion of the respiratory muscles 
sets in, and this is one phase of the convergence 
of contingencies under which a voice may be worn out. 
But the most striking and frequent troubles are 
those which follow faulty usage of the laryngeal and 
pharyngeal muscles. When the individual, instead 
of throwing his vocal bands into even and ample 
vibration by equable and carefully-moderated ex- 
piration, continually resorts to blowing a powerful 
blast of air through the glottis, both the intrinsic and 
extrinsic muscles of the larynx must be maintained 
in an almost constant state of vigorous contraction, 
Under these circumstances, as in all over-taxed 
muscles, the over-plus of eflTete products generated 

' See last Chapter. 
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by the exertion cannot be removed readily by the 
proper channels, but accumulates. As a consequence, 
the substance of the muscles becomes turgid, the 
capillary vessels traversing it are partially obstructed, 
and much of the blood sent to the part, instead of 
flowing through measuredly, collects there and fti- 
creases the intumescence. Such is the condition 
generally described as congestion. When occurring 
in the laryngeal or pharyngeal muscles, hoarseness 
invariably results, because the delicate movements 
necessary to regulate the tension and approximation 
of the vocal bands are clogged and cannot be 
executed with precision. Unequal vibrations are 
therefore produced. At the same time, there may 
be little or no appearances of disease, because the 
mucous membrane which forma the surface and 
invests the affected muscles may remain intact. 
Such, when induced by fatigue of the voice, appears 
tfl be the incipient stage of the malady, formerly called 
Dyspkonia dericorum, or clei^y man's sore throat,^ 
but now, through a better knowledge of its etiology 
and natui'e, more properly termed "glandular sore 
throat." 

After repeated congestions, however, the mucoiia 
membrane becomes deeply implicated, and more op 
less chronicity tlien characterizes the disease. In thia 

> Van Swieten first oleSirlj' conceived, on physiological grooudB, the 
fcpaiate eiiatenoe of Buch an aflection. — Commenlaria in BoerhtKii 
Jphorismei, Lugduni, t. ii. 1745, p, 632. Gnfnean de Mxaey mu 
tliB first to inveati^ate it itcienliificaltj, and to deGne its place la 
medicine.^ — TraiU iTaiigine glaniltileHae, Paris, 1857. An obsourity, 
hnwBTer, etill haiigB over some points relating to ita origin, which 
torme a subject fot continaed inqoii-f . 



stage ita chief features consist in the swelling of 
nmnerous minute glauds/ which dot the surface of 
the larynx and pharynx. Their office is to secrete 
and discharge the luhri eating fluid, which ia so 
essential to keep the inside of the throat moist and 
supple. As soon as they participate in the congestion 
their orifices hecome choked and tlie fluid collects in 
them. They then appear like granules or small 
grains of shot, studding the surface of the mucous 
memhrane. Still later on the secretion distends them 
to such an extent that they re-open or burst, so as 
to let it exude. It has then hecome so altered from 
ita natural state, heing thickened and of a chalky 
whiteness, that it remains at the opening, whence it 
issues as a small white patch, or even projects or 
hangs down from it like the end of a white thread. 

The symptoms of sensation which accompany these 
phenomena are a feeling of ii'ritation or pricking, 
heat, and alight soreness in the throat. A short 
cough is sometimes present. 

The effects on the voice ate marked, and generally 
destructive as regai'ds its aitistic use. Hoarseness, 
more or less pronounced, is present, and singers 
especially complain of a loss of their liigh notes. 
This latter consequence arises from the thickening of 
the mucous membrane, which in the larynx prevents 
the vocal bands fi-om heing properly approximated 
and tensed, and in the pharynx interferes with the 
action of the extrinsic muscles, wMch draw up the 



' CaUed 
cluater of grapes. 
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larynx and fix and compresa the wings of the 
thyroid cartilage. 

A ]es3 frequent consequence of abuse of the vocal 
powers is to provoke the growtli of polypi, or wartS) 
on or near the vocal bands. Such new formations 
are likely to be engendered by tissues which are 
irritated by being kept in a state of constant con- 
gestion. So with the larynx when the voice is fi9- 
quently over-exerted. The existence of anything of 
tlie kind in the larynx is almost immediately felt by 
the singer, because so slight an alteration in the 
normal condition of the parts disturbs the formation 
of the high notes. But tlie speaker may often go on 
until the growth attains a considerable size without 
suffering much inconvenience. If not properly I'eme- 
died, polypi of the larynx sometimes lead to complete 
loss of voice.' 



Infiuences of Aerial Motion. 

We have already seen how a violent effort of the 
expiratory muscles is transmitted by the body of air 
in the chest so as to provoke a tantamount actioa 
of those of the larynx, Thus, the one set of muscles 



' Out of 300 cases of laryngeal polypi troateJ by Fanvel, twenty- 
ooe were amgwv, tweuty-uiiiti pBrHomi #ho used the voii;B profewioa- 
kUy, Bad six appeared to have resulted from Htiainiiig the Toioa <nt 
Hingle occuaiaDa. — Traiti pratique ifci malBdien du larynx, Patu, I87S. 
Out of 289 cases tabulated by Maukenzie (100 of hia own), thirtj- 

seven ware persona who had tu taake a cODstaut use of the voice. 

£iiniji OH Qroictha in the Larynx, 1871. 
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strives to expel and the other to confine the current 
of breath. 

A further phenomenon of such compression of air 
in the thoracic cavity has to be considered here, viz., 
its effect on the lungs themselves. In this connec- 
tion we find another cause of loss of respiratory- 
power. For the delicate air-cells of the lungs yield 
suddenly or gradually before the pressure and become 
dilated. The consequence is immediate laceration 
and subsequent obliteration of the complex arrange- 
ments of fine blood-vessels on their walls which neces- 
sarily exist in order to allow of the performance of 
the essential pulmonary functions. By such an occur- 
rence a portion of the lung is irrecoverably lost as 
regards respiration, and if the injury is at all exten- 
sive a decided dyspnoea, or shortness of breath, results, 
which, of course, may be translated into an equivalent 
diminution of vocal power. 

The mode of inspiratioyi adopted or necessitated in 
speaking or singing, as already dwelt on in one con- 
nection, forms one of the most important hygienic 
relations of professional voice practice. It has still, 
however, to be dealt with imder another aspect which 
draws our attention to the distinction between breath- 
ing through the nose or mouth. As a rule, we 
inspire through the nose, and there are cogent 
reasons why that method of breathing should be 
regarded as beneficial and protective. 

In the first place, the atmosphere is almost always 
much colder than the blood, and for this reason, if it 
were allowed to impinge in a direct current on the 
lining membrane of the air-passages or lung;-c^\ia»^'^Nic^ 



a diatiirbiince of function would be likely to ensue as 
would lead to inilamniation of those parts. It is 
therefore indicated that the air, before arriving in 
the windpipe and lungs, should be warmed. This 
requirement is usually fulfilled by the nose. For as 
the breatli is dmwn through the several naiTow nasal 
ciiannels, into wliiuh each nostril subdivides, its tem- 
perature is considerably augmented, and by the time 
that it has passed down the whole length of the 
pharynx to the lai-ynx it has an-ived nearly at blood- 
heat. 

In the next place, the atmosphei'e is full of impuri- 
ties which ought to be eliminated from it before it 
passes into the interior of the body. As may be 
seen in a sunbeam, numberless particles of an infinite 
sniallness are continually floating around us, and 
these being collected and examiued by the micro- 
scope arc found to consist of substances derived ifrom 
e\-ery kingdom of nature. The fine dust of metala 
aud of minerals is mingled with the pollen grains- 
of the highest orders of plants, with the germs of 
tlie very simplest fonns of vegetation, algro and 
fungi, and even with the living bodies of minute 
animalcules.' The air is also contaminated by diverse 
gaseous emanations, such as the carbonic acid pro- 
ceeding from animal respiration, putrid efWuvia fi-om 

' See Parkea, Manual of FractiiMt Ei/gitve, p. 93. The air is so 
crowded with active geimB that if h yesBel of tte pureat water be left 
piposed to it, it will aoon awariu with countless growing stoma of 
animal and plant lifo ; to suoh an extent, that formerly it was believed 
thit the agency at wort noulil be none other than flpontaneous gene- 
rntioii. See Tjndall, On JiiuC and Hiitaif, in Fragnaiti nf Seit/ue, 

■6, p. I as. 
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drains, marsh miasmata, etc., and by varioua subtile 
essences, inciipable of being recognized by scientific 
tests, generated by diseased processes in the human 
Iiody. The atmosphere fomis, therefore, a rich 
reservoir whence injurious matters may tind their way 
into the animal economy. In passing through the 
nose, however, the air becomes very much purified, 
because almost all dust is aiTested in the narrow 
and tortuous vieafiis, especially so on account of the 
lining membrane (pituitary) being generally covered 
with a superabundance of fluid secretion in which 
the foreign particles may adhere and accumulate, ami 
with which they may afterwards be expulled from 

lifae body. 

■ Such facts indicate clearly that nasal inspiration 
exerts an important protective power, local and general, 
over tJie health. Hence we can understand the 
fervour with which Professor Tyndall exclaims that 
if he could leave a perpetual legacy to mankind he 
would embody it in the words, " Keep vouk mouth 
SHUT." But in addressing an audience it is difficulc, 
and in singing probably impossible, to avoid inspiring 
habitually through the open mouth. Because, as 
before pointed out,^ in the professional use of the 
voice, in order that inspiration may be prolonged as 
much as possible, the lungs must be inflated to a 
much gi-eater extent than in ordinary breathing. 
And at each inspiration the repleni.?hment of the 
chest must be effected by a rapid gush through 
the mouth, because the nostrils will only permit the 
passage of a small stream of air. Under these cir- 
' Sec J. \6i. 
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cuiiistaiices tlie inside of the throat, aud perliaps the 
Imigs, may suiter in tliree ways, i.e., (1) from clie 
coliliiiiss of the air, (3) from its drying influence as 
it rushes in a large body over tlie mucous membrane, 
which in tliia situation does not, like that of the 
nose, contain glands sufficiently active and nuraeroua 
to keep the surface moist if fully exposed to a moving 
atmosphere, and (3) from lodgment of dust By 
such pernicious influences the mucous membrane is 
irritated and may become congested, whilst the muscles 
beneath lose their vigour and become relaxed. Hence 
arises sore and relaxed throat, which interferes witli 
the activity of the vocal oigaus and deteiiomtes the 
(qualities of the voice ; or troublesome dryness, causing 
stiffness of the throat, may be produced with eq^ually 
damaging results as regards voice. And according 
to some observers' breathing through the mouth is 
a principal exciting cause of glandular sore throat. 
Por the muciparous glands, before mentioned, suffer 
from the congestion of the mucous membrane in which 
they are situated, and also because they are stimu- 
lated to an abnormal excess of function in order to 
preserve the rapidly drying surface in a state of 
moisture. Thus they inllame, swell, become choked, 
aud present all the phenomena described in the last 
section. 

The foregoing observations make it plainly visible 
that every precaution should be taken in order to reduce 
to a minimum the evil of inspuing through the mouth. 
lu speaking, the uostrda will usually furnish enougli 

' Sep Ki'ishalier, DUiioiiHuire eiiri/iiufii'diij'ie As loUiisea meiiirttlit. 
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air, unless in occasional declamations where great 
vehemence is demanded. That the orator will find 
assiduous attention to breathing through the nose, 
whenever practicable, a most effective agent for the 
preservation of his voice, may be considered as pijoved 
by experience on the testimony of numerous eminent 
teachers of elocution.^ We even find that in the 
last century the knowledge of this hygienic fact, 
then only recognized by experts, was believed to 
be of such value to the professional speaker, that 
it was often sold for a large sum under a pledge 
of secrecy.^ 

To the singer, nasal breathing is of equal moment, in 
order to maintain the sanity of the throat and the 
purity of the voice. The exigencies of vocal melody 
however, scarcely allow of any exception to the rule 
that inspiration must always be performed rapidly 
through the mouth. Nevertheless, this disadvantage 
of the singer, as contrasted with the orator, is counter- 
balanced by the fact that, whereas a speech or lecture 
may entail incessant use of the voice for a couple of 
hours or more, a song rarely lasts more than a few 
minutes, and even the most arduous rdle in an opera 
is composed of detached songs, between which there 
are usually ample intervals of rest. In such inter- 
vals, the mucous membrane of the throat has an 
opportunity to return to its natural state, if it has 
become in any degree irritable or dry during singing. 
The vocalist should remember this fact, so that when 
off the scene or platform, he may not engage too much 

* See Plumptre, JTm^'* Colleye Lectures on FAomttiony 1876. p. 59; 
also Cox, op. cit. p. 96. ^ "PYvrco^^Xi^, cu^. c^»^.^^- 
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ill convevHation, especially if he has any throat sensa- 
tions which indicate irritation of the part He should 
also he on his guard against heing led into the habit 
of breathing constantly through the mouth, because 
compelled to do so while singing his part. Inattention 
to these matters has doubtless been the ruin of many 
good singers, and it is only those gifted by nature with 
excessive strength, constitutional and of the vocal 
organs, who can sometimes afford to disregard them 
and escape with impunity.' Such rare examples, how- 
ever, should not be allowed to mislead others into 
running unnecessary risk. 

Singers should generally beware of singing in the 
open air, especially in cold or damp weather. Singing 
on the water in the evening has sometimes been followed 
by disastTOus conseciuenees as regards the voice.* 



L 



Simple Voice Remedies with Local Action. 

Almost all persons who use the voice professionally 
resort to swallowing from time to time some local 

' It ia a well-obserred faut that the (freateet sing^ra rarely have 
nnjtliiiig' the matter with their vuice, uiid it is equally vrell assured 
that this i» not ajways to be Bttributeil to the juJiiaouH cai« which 
they take of their health. They owe their pre-eminence chiefly to 
fjTeat physiiMil fflrength luid eoiuidneHa oi the rocal urgaoa, and to 
the aame cause may he uKcribeil this compatatire immunity frunl 
diBeaae. The voenlints who snifer mnst are thuse of medium rank, 
Hontetimea from carelenuiesH and faulty roice- production, somstlnips 
from the niitnrul tone of the rucsl organs beiuf; uiieijual to the tax 
Ihem hy profeasioual aintfLiitf. 

Brouc, Hj/giiui! pMloitipZ-iquc dti iirlmlea ilmiiialijiiei, Paris, 
1836, t. i. p. 2aU. 
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application, with the view of keeping the throat cool 
and moist whilst speaking or singiug. Such lemecliea 
usually partakfi more of a dietetic than of a medicinal 
nature, and vary according to the taste and fancy of 
the individual. It is only certain that the in-itation of 
the throat, caused by its exercise ant! exposure, can be 
reheved and the vocal powers assisted, by bringing 
some suitable substance in contact with the mucous 
membrane at proper intervals. Slight throat symp- 
toms, arising from tiring the voice, are also frequently 
treuted in a homely fashion by some popular medica- 
ments or uostrums. A few remarks aud recomnienda- 
tioua are, therefore, called for here, respecting these 
classes of remedies. 

At the head of the list stands the traditional glass of 
cold water of the speaker. Notwithstanding its simpli- 
city, I am inclined to believe that sipping of cold water 
is one of the worst habits that could he contracted 
with the object of keeping the voice in good order. 
My reasons for arriving at this decision are two. 
In tlie first piace, when the throat is dry the wetting 
power of water is very slight, because it will scarcely 
adhere to a parched mucous membrane. Secondly, if 
there is congestion of the throat, as betrayed by a 
feeling of heat, the effect of a douche of cold water 
is ultimately to increase that congestion, for tlie blood 
is only momentarily driven away, and returns iu a 
few minutes, by i-eaction, iu a larger quantity. The 
familiar example of the cold hath, which is generally 
the best of all possible means of making the skin 
glow, will illustrate this point. In tlie case of tlie 
throat, a temporary relief is of course experienced. 
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but reactive congestion quickly sets in, and the demand 
for a draught of cold water is greater than ever. For 
these considerations, therefore, I think it advisable 
that orators should discard tbe use of cold water 
whilst speaking. 

Better than plain cold water, is the eau mcrie, that is 
such a favourite beverage with the French, or gmn-water, 
rice-water, whey, milk, or tbiu beef tea, as occasionally 
used hy some speakers. Nor can we disapprove of the 
tragacaoth draughts ^ to which the ancient sophists had 
recourse, because all these liquids have a consistency 
and adhesive power, so that after they ai'e drunk, the 
lining membrane of the throat may be covered and 
protected for some little time by a thin moist film. 
But, under all circumstances, tbe coldness should be 
got rid of, and whatever is drank during speaking, or in 
the intervals of singing, should have a temperature 
near, but below that of the body, viz., 98° Fahr., 
or at least it should not be colder than 60° Fahr. 
The proper degree of beat can beat be determined 
Ijy seuaation, and if the drink feels at all chilly whilst 
passing down the throat, it may be decided to be too 
cold. At tbe same time it shoiild not be too warm ; a 
neutral temperature, so to speak, should be obtained. 
In warm weather, of course, the drink will not require 
to be warmed, but a special warning must be entered 
against taking iced water, or anything iced, whilst 



' See p. 30. The compound tragacanth powder of the BiWdt 
FhartuueopcBia, cuatAiiiin^ equal parta of tnij^racantb, titaroh, and 
Bug'ar, may ho used to make a lubricating diiiik for the throitt. 
About a tc^aspooDful may be added to a pint of water. It uhonld 
drat, liowever, he well iniiod with a little water and then diluted. 
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the voice is being exercised. The amount of liquid 
taken should also be limited to a small quantity, 
so as to avoid any chance of over-charging the 
stomach. Much difference as to the amount of drink 
required exists in various persons ; some, indeed, 
have naturally so much moisture in the throat as 
to want little or none at all. Beer or wines, as 
containing alcohol, call for consideration in another 
place. 

Another class of remedies for lubricating the 
throat have more of a solid character. To this 
division may be relegated eggs beaten up, and all 
kinds of gelatinous or gummy fruits, and bon-bons. 
As a rule, such substances should be avoided as 
likely to clog the throat and stomach. They are 
particularly unsuited to persons whose mouth 'and 
fauces are naturally dry ; but those who have a 
copious flow of saliva may sometimes use them with 
more advantage than liquids. In such cases, the 
act of masticating or sucking stimulates the salivary 
glands, so that the substance is completely dissolved 
and the throat is well moistened. To persons for 
whom remedies of this class are suitable, I should 
recommend lozenges or jujubes of pure glycerine 
or gum.^ 

^ It may be interesting and not uninstruotive to read the f oUowing 
information which the Fall Mall Gazette (1869, vol. ii. pp. 676, 714) 
reproduces from a Vienna paper as to the refreshments taken by 
some distinguished opera singers to **keep their voices in good 
order*' during the performance. ** Each, it appears, has his or her 
own peculiar specific. The Swedish tenor, Labatt, takes * two salted 
cucumbers ' for a dose, and declares that this vegetable is the best 
thing in the world for strengthening the voice and giving it * the 



So far, I iiave only spoken of adjiivanta to the 
voice in health, while undei^oing exertion. In laany 

troB metallic rin^.' The other eingers, however, do not seem to be of 
tliia opmion. SoDtheim ta^es a, pinvh of anuff nnd driuks cold 
Icmunade ; "Wavhtel oiit« the yo]k of in egg heatim tip with aiignir : 
Ste^^, ' the most corpulent of tenors,' drinks ' the brown jiiicB of the 
^mbrimia ' ; Walter, cold tilaek cofiee ; Niemaji, thumpagne ; and 
Tichatchek, mulled clarot. Fereuozy, the tenor, smoJtes one or two 
cigarB, whii:h his uolletignea regard as ao mnch poinon, Udlle. 
Brami-BriEi takea after the first act a g-laas of beer, after the third 
oud fourth a. tup of ea/e nu tail, and before the great duet ia the 
fourth act of ' The Hug'uenots,' always a bottle of Uuet Cremant 
RoBe. Naelibanr rauncheB bon-bon" during the p*rformanoe ; 
Buhaam, the baritone, drinks mead ; Uitterwurzer and Kiudemuuin 
Buek diied plums; Robinson, another baiitooe, drinks soda-water; 
FormeH takes porter, and Arabani'k Gumpoldskirchner, wine ! The 
celebrated baritone Beck, on the other hand, takes nothing aX all, 
and refuses to speak. Draxler smokes Tnrkiah tobacco, and drinka 
a fflauB of beer. Another singer, Dr. Schmid, regulates his diet 
according to the state of his voice at the time. SumetimeH he drinkB 
coffee, sometimes tea, and a quarter of an hour afterwards, lemonade, 
raead, or champagne, taking snuff between while*, and eating 
apples, plume, and dry bread." .... "Malibcan never eang 
better than when xhe had drank at least a pot of porter out of the 
pewter pot — the more difficult the music the larger the quautitj. 
Grisi drank alwaja bottles of Dublin utout between the acts, and if 
she had to sing a utormy character tlie dose n'aa strengthened, 
French siugerB prefer araply euu fucrei ; tlie Spaninrda take strong 
cups of chocolate, followed by glasses of water sugared and lemoned. 
The Italians like eggs beaten up simply, or with wine." As a rule, 
operatic Btngera are described as very temperate, " they dine early 
on the day they sing, they take as little as possible, and tbey 
receive very few visitors before they have to sing." Maadl 
{Sy/iine de la lou-, p. GO), from another paper, culls the further 
infnrmatiou that " Kdme. Sontag takes, in the eHtr'actcs, iiardiues ; 
Mdme. Dcaporre, warm water; Aldme. Cruvelli, Bordeaux mixed 
with champagne; Mdme. Ad. Fatii, seltzer- water; Mdme, NilaoiQ, 
beer; Mdme. Cabel, pears; Mdtne. Ugalde, prunes; Mdme. Trebelli, 
strawberrieii ; Troy, milk ; Mario smokeu ; Mdme. Borghi-Uamo 
takes snuff; and Mdme. Dorua-trraa uiied to eat cold meat bdiiitd 




iiistauces, however, when slight hoarseness or weakness 
of the vocal organs is preaent, the sufferers have 
recourse to remedies with more or less decided medi- ' 
cinal properties. The various voice or cough lozenges 
that are sold belong to this class. Of these there are 
about four kinds, viz., tho3e that contain (1) cayenne, 
(2) cubebs, (3) some expectorant, and (4) opium 
or nioi"phia. Their applicability may be discussed 
separately. 

1. The effect of cayenne on the throat is to stimulate 
or irritate the mucous membrane, by wluch moiB blood 
is sent to the part, i.e., some congestion is produced. 
Such action would be highly iujuiious if some dis- 
order of voice were present which actually arose from 
congestion. On the other hand, should there be a 
■weakness of the voice dependent on an anieinic or 
bloodless state of the throat, cayenne might be a very 
serviceable application. As, however, it is too much 
to expect an unskilled observer in disease to distinguish 
between the two conditions, especially in his own person, 
I can only advise tliat lozenges containing cayenne be 
discarded as a popidar voice winedy. 

2. Cubebs is often valuable where there is a great 
deal of expectoration. If the throat be at all diy, 
it is most likely to do harm. Lozenges manufactiu'ed 
with cubebs may generally be recognized by a biting, 
bitter taste. It is a weak kind of pepper in fact. 

3. Cough lozenges ai'e generally composed of haindesa 
ingredients, unless they contain (4) opium or its active 
principle, morphia. Opium, in any form, should never 
be taken without medical advice. It usually lias a 
parching effect on the throat, and throws ttva i.\«^- 
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tive system into disorder. In most instances, it is, 
therefore, likely to exert a deleterious influence over 
the vocal powers. 

From the foregoing observations it may be inferred 
that popular medicinal remedies should be generally 
eschewed ; not that they are an unalloyed evil in 
the abstract, but because any drug indiscriminately 
applied will probably injure as many cases as it 
benefits. 



General Hygiene in its Relations to the Voice. 

Under tliis heading we may discuss, in the first 
place, how far the health of the body may be affected 
by the systematic exercise of the voice ; and secondly, 
to what extent the voice may derive benefit or suffer 
from the general habits and surroundings of the 
individual. 



Effects of Scgidar Vocal Exersise on the Animal 




It has already been observed ' that the ancient 
physicians believed from experience, that a vigorous 
course of declamation was one of the most salutary 
and health-preserving exercises that could be practised, 
and that they therefore prescribed it systematically 
as an important curative agent iu many debilitating 

■ See p. 22. 
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diseases. Although modern practitioners have not 
exactly followed their example, the principle that 
increased respiratory movements are highly beneficial 
in the treatment of invalids from pulmonary maladies 
is fully recognized. Some efforts have also been made, 
and are still in course of maturation, to inflate the 
lungs in certain afifections beyond tlieir ordinary 
capacity, by means of artificial instruments, such as 
the compressed-air apparatus of Waldenburg,^ and 
promising results have already been obtained. 

There is, indeed, considerable statistical evidence 
to prove that the professional use of the voice 
exercises an important prophylactic influence against 
the development of consumption, and several investi- 
gators have shown that a remarkably small relative 
percentage of singers, orators, public criers, etc., fall 
a victim to that disease.^ 



' See Josephson, Uvber JFaldenburffs VergUichung der pneumat'schen 
Cabittetie. Hamburg, 1875. 

2 £.g.j according to Benoiston de Chateauneuf, out of 1,554 fatal 
cases of phthisis occurring in the Paris hospitals in the course of ten 
years, not one was a professional speaker or singer. Most of the 
cases were persons who were compelled by their occupation to inhale 
dust constantly, and those who followed sedentary employment with 
the body in a curved position, such as writers, shoemakers, tailors, 
etc. — De l*wjiuefice de certaines professions sur le dvveloppement.de la 
phthisic pulmonairey Paris, 1831, pp. 37, 45. After a still more 
extended statistical inquiry, Lombard, of Greneva, obtained results 
almost equally favourable as regards constant vocal exercise. Tims 
he found that the mean number of cases of illness due to phthihis 
occurring in sick persons of general occupations was 114 per 1,000; 
amongst voice-using profespions it was, however, only 75 i er 1 ,00u, 
whilst in workpeople who had to inhale varnishes, turpentine, etc., 
it rose to 369 per 1,000. — Annates d* hygiene publitiue, Paris, 1834, 
t. xi. p. 35. 
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The general well-being of the constitution ia pro- 
moted by voice -practice, because tlie wider cbest-move- 
jnenta accelerate the circulation of the blood, at the 
same time that they cause a more ample flow o£ 
fresh air into the lungs. The obstacle to expiration 
offered by the contraction of the glottis during 
phonatiou, confers a greater penetrating power on 
the pulmonary air, winch therefore penneatea tha 
minute bronchi, and distends the air-vesiclea of the 
lungs more effectively.' Thus the blood attains a 
higher oxygenation and greater purity, by which 
qualities it gains in power of stimulating the vital 
activities of the various tissues of the body as it 
courses through them. Effete miittei3 are freely cast 
otf, and new wholesome material is assimilated 
in increased amount The appetite, so to speak, 
of the various corporeal structures becomes more 
keen, and they are thus subjected to an exalted, 
nutrition. And, moreover, these effects have a certain 
permanency on account of the gains to the thoracic 

' Sncli ifl the prinniple which some physicians, poBtalatinfr that 
oonsnmplion waa chiefly caused by incomplete respiration, have aai\xghi 
to apply to its core by directing' the patient to practise brenthiny for 
a certain period dajly throngh a tube r.onstra<:ted ao as to preBent an 
obstacle to eipiration.^Sce Kamadge, Tbe CiirabiiU!/ of Coivmmptiim, 
1661, p. 5*. This penetrating power is also poasesaed by compreBsed 
air, Cuvier, according to Combe [Fhyiiologij applied to Health, pp. 
121, 206), believed fiat he waa saved from incipient eonsimiptitm by 
roeeiviog- a professorship which oblit^ed him to lecture for some hoars 
daily. Playing on wind instrumenta appeara to have a beneficial 
effect on the lungB in the sarae way. Sax, the celebrated maker of 
braas mnsical inBtrumenta (quoted by Mandl, op. nnper uit., p. HI), 
atatea that the men in his employ, whose btisineaa it i:^ to taut the 
tone of all the inBtrtuneuts prodnoed, enjoy a complete inuuimitT 
bom phthisis, 



capacity derived from tlie habitual increase of lung 
expansion necessitated by constant vocal exercised 

Tlie mode in which the voice is used altera, of course, 
considerably the sanitary aspects of the exercise, and 
a proper method of voice-production, according to the 
indications already given, must be pursued. A division 
of another kind may also, however, be regarded here, 
and the foiir degrees of voice-practice, viz., conversing, 
reading aloud, declaiming, and singing, maj' be alluded 
to in relation to their gymnastic efficiency. Thus, 
in ordinary conversation, the vital activities are 
stinmlated least of all ; in reading aloud, fatigue 
is apt to supervene rapidly, because the posture, 
especially if the person be seated, is soniewliat con- 
stiiiined, and freedom of action is limited by the atten- 
tion being concentrated on the t«xt; in declamation 
and singing, on tlie other hand, there is ample scope 
for respiratory play and appropriate gesture or car- 
riage of the body, 

I Almost innuinenible sanitary ad^aiitagea Imvp been claiinud by 
Torioua writers for the exercise at siugiiig'. ThoB Colombat de 
risfere Btatea that it baa a. great protective influencB against epidBmio 
diseaseB, suii as cholera, etc. — Traile mldire-chirurgicBli dei melndiea 
dot urgam de la wx, Farid, 1S36, p. 96. Diemerbcoek also thinkfi that 
the plague may he wai'ded off hy Hong- and musio. — Tractalat d- F>»te, 
Amstelodaini, 16G.J, p. 160. Pijfray holds n aimilar opinion. — 
Sjiilomt dea prca-pten de luxdecim, Koura, IGl.i. p, o3J. The con- 
eoption of these authors is radnly that joy is a potent prophylactio 
BguinAt all disease, and that aucii a. state of miad is best prnmoted by 
Bony. lu thin oounection see further, Bra(|iun, Comidtrations mr 
I'aliliti- qm la iiiedtciiif psiit tiUtt d-f chani, Ifoatpallier, 1807; 
Colombat de I'lsSre, Di la tniuigue dana ica rapports avtn la tante 
pri/iliqiu, Faria, 1871; and Burette 8 essay on the medicinal powers 
attrilrated to musio by the aociButa, epitomi;!Bd in Bumey, UUtarjj nf 
Mu.ie, vol. i. p. 173. 



The ill effects of exa^erated vocal labour ou tlie 
health are, yenerally, those of any kind of over- 
work, i.e., lassitude, depression, loas of appetite, and 
sluggish performance of the various vital functions. 
Specially, they are the result of any particular 
accident that may occur, such as emphyseiua, by 
which a portion of the lung is lost to reapiiatiou, and 
a permanent dimiinition of thoracic capacity, with 
couseq^uent impainuent of the constitution, results. Or 
a vein in the lungs may be ruptured, and loss of 
blood occasion a long illness, with suliseq^uent ob- 
stinate debiUty, Or an overflow of blood to tlie headj 
inducing congestion of the brain, apoplexy, etc., may 
arise from a violent vocal, as from any other in- 
ordinate effort.' La.'itly, the forcible compression of 
the abdominal organs may cause some of the viscera.' 
of that cavity to protrude beyond the hmits assigned to 
them by nature, forming the condition known as hernia.* 

' Antig'oniia Doson, Kiug of Macedonia (Plutartli, in Vi/g 
Cleomnih), and Valentiniaul., RoiimnEmpetDr (Suidas.sub Aifai), ma 
reported to have died in giving' vent to im excited ejclfluiatioQ. In 
tlie furmer caae a blood-vessel burnt, and blood iaeued from the 
month ; and in the latter Borne kiud of a fit Enperrened. Seneoft 
seems to allude to aocideiita of this oIubb as if the; were of fieqaenC 
occurrenoe. — I)e Smitate Fila, c. 'X. See olno Brouo, op. oit. i. i. 
p. 225. Blowing a violent bloat on a wind-inatniment has aba 
oaused aiidxlen death in a similar mniiuer. For iuHtuntes, see Liudau, 
Sanmnidet, and Eamazzini, J)t Mai-bia Arlificuin, Ultrajecti, ITOS, 
C. xl. 

' Several authors observe that speakers and Biugers are remorkably^ 
liable to sufEer from hemiie. Thus, Fallopiua Elates that " there are 
few of those brothers who ahaut and sing much, but Hufier from 
hernia." — St Tumeribai pr<tlar jVm(hio«i, e. xxiti. See also Salmnth, 
lie Morbit CBiuKiouiUomm, leute, 169fl, p. VA; and Betqiierol, Tiviti 
iUiHenta\re d' hygiine pritit c( piililitiiie, Puria, 1870, pp. 7a6, '25. 
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InflueTices of Mode of Life on five Voice. 

Man, in order to live and preserve health, must 
conform to certain natural laws, which impel him 
to take food, to sleep, to take exercise, etc. He is 
also subjected to various external influences derived 
from diverse conditions of earth and air, which affect 
him potently with respect to his health. Such 
esoteric and exoteric forces do not, however, hold 
him in fast servitude, but, whilst allowing him a 
considerable freedom of choice, merely instigate him 
gently towards the course he should select. He is 
called on, therefore, constantly to exert his judg- 
ment, and he enjoys extensive powers of avoiding 
evil, and of taking refuge in good. To such con- 
tingencies hygiene owes its existence, and it may 
thus be defined as the science which teaches the 
recognition and practice of what is best for health. 
Amidst the many ramifications of this wide subject 
we may notice here, with brevity, the bearing of the 
principal factors that make up life on the function 
under examination. 

I. Alimerdation, — ^Every action of the animal body, 
whether mental or muscular, is accomplished at the 
expense, and accompanied by the destruction, of a 
portion of the fabric of which it is composed. That 
which is destroyed is at once carried away and cast 

Q 



oft' from the body, and in its place fresli material 
supplied by the blood is laid down.^ Hence the 
desire for aliment, which is received into the stomach 
and, if solid, is there digested uutil brought to 
such a state of fluidity that the suitable part of it 
may be conveyed Jnto the blood, as the whole masB 
passes through the long tract of intestine. Thus 
the stomach and intestines feed the blood, and th« 
blood feeds the tissues. The material primaiily 
introduced into the stomach may be of two kinds, 
viz., food and drink, which may be considered 
separately. 

1. Food. — About two-thirds of the body of man 



' The wear of tlie tisBaes is in proportion to the amount of eiemiM 
taken, and oIbd, of conrHe, tlie qnantity of food required for repair. 
The foUowing table has been calculated bj Flajf air (Cn tie Food of 
Man tH Selalion te hia Vaeful Wwk, 1865, p. 19} of the dail; qnaatitj 
of the different claaeeH of food required by the male adult nndcr 
varTiDg oircumBtancea (in ounces avotrdupdie) . 
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is composed of water, and the remaining one-third 
consists of substances supplied by tlie solids of the 
food naturally taken by him. These latter may be 
conveniently distributed into four classes, i.e., into 

(1) nitrogenous substances, richest in flesh or meat, 

(2) fatty or o]ei^Ti^ous matteis, (3) starchy or 
saccharine (sugar) compounds, and (4) mineral 
mattera, or salts. A supply of ail these different 
kinds of food is necessary to maJntJiin the body in 
health, and they are, therefore, founil in proper 
proportion in the natural provision of milk. Thus, 
cheese is a nitrogenous substance, butter a fatty 
matter, lactose, or sugar of milk, represents the 
starchy or saccharine class, and there are also 
abundant salts, the whole being dissolved in 
water. 

Although meat or animal food is richest in 
nitrogen, there exists an abundant quantity of that 
element in many vegetables, such as wheat, beans, 
peas, etc. It is consequently practicable to live in 
health witliout eating any meat, and on this 
account some persons advocate a purely vegetable 
diet As far as the comparative nutritiveness of 
meat and vegetables is concerned, there appears to 
be little distinction, if we may judge by contrasting 
carnivorous animals with those who are entirely 
herbivorous. Thus the lion and tiger, though fiercer, 
more combative, and more agile, because of the 
actions they have to perform in order to supply 
themselves with food, are not in reality stronger or 
more enduring than the more docile horse, ox, or 
elephant. The inference to be drawn from such 
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observations is that each animal should have the kind 
of food to which its mode of life has accustomed 
it, because its digc; stive organs obtain by hatut 
facilities for disposing of certain substances, whilst 
their healthy action is likely to be disturbed by 
strange sorts of aliment, 

European races have mostly used a mixed diet of 
flesh and vegetables for aa long as there are -any 
records to prove the fact, and it seems, therefore, 
inadvisable to attempt any change in this respect. 
Another point, however, whicli deserves considera- 
tion, is that a mixed diet is more economical, 
because it affords most nearly a due proportion of 
the various classes of solid aliment mentioned above. 
Thus, in order to obtain a proper amount of each 
of these, a man, if restricted to meat, would have 
to eat about seven pounds daily. On thti other 
hand, he could subsist on a less quantity of bread, 
viz., about four pounds in the twenty-four hours. 
But when taking both combined a much smaller 
aggi-egate weight would suffice, namely, about one 
pound of meat and a poiuid and a half of bread. 
Hence the duty of the stomach woidd be lightened, 
and the abdonunal viscera would not be loaded 

' Tl B otatementH iu the text, are deduced from the calcii]H,tioli 
that a roan of average build ahould couBume about 300 grajns 
□itrugim and 6,000 grainti carbon (contained in the Hecund and third 
kind.'! of food elemetita) dailj^ Meat is compuratiTelf rioh in mlto- 
gen aud poor in carbon, the proportionti being about as 30 parts 
nitrogen to 100 parts of carbon in 1,000 graing. Id bread, via vtti 
tiiere ia little oitrogen and plentj of carbon, the relations being aa If 
to 300 iu 1,000 grains. In both caaeB the quantity of mtrojfen is i — 
contrasted with tbo whole bulk, or even with tie carbon, but n 
thelesa considerable from a dietetic point of view. 
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with a large quantity of refuse matters. If, how- 
ever, eggs and milk be added to a diet otherwise 
of vegetable products, meat may be almost super- 
seded as far as bulk is concerned. 

An important question in dietetics relates to the 
digestibility of the various substances used as food. 
Some kinds of food only require to be acted on for 
an hour or two before they are brought to a state 
to yield up their nutrition to the blood, whilst 
others remain as long as four or five hours in the 
stomach, or pass out of the body unchanged, being 
indigestible. Tender meat, well masticated, is soon 
digested, whereas tough meat, swallowed without 
being well divided by the teeth, remains several 
hours in the stomach* The digestibility of meat 
also varies according to the manner of cooking. 
When boUed or stewed it is, as a rule, more easily 
digested than when roasted or baked* According to 
their aptness for digestion, some of the ordinary 
articles of diet may be conveniently arranged into 
three classes, as follows : — 

1. SubstaTices easily Digested. — From various experi- 
ments that have been made it has been ascertained 
that rice, tripe, whipped eggs, brains, sago, tapioca, 
barley, broiled liver, boiled milk, raw eggs, salmon 
trout, white fish; venison, turkey, goose, lamb, beans, 
parsnips, mashed and baked potatoes, cabbage, raw 
apples, and fricassed chicken, in the order given, 
are the most easily digested substances. Thus 
rice disappears from the stomach in one hour, 
and fricassed chicken in about two hours and three 
quarters. 
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2. Suhslances not so readily Siffestihie. — Beef, steved 
pork, mutton, oysters, carrots, sausages, butter, bread, 
cheese, veal, boiled potatoes, eggs (fried and hard 
boiled), and boiled and roasted fowls are less easily 
digested. Beef passes out of the stomach in tJuee, 
and roast fowl in fonr hours, 

3. SnhstaTKes diffimlt of IHgestion, or Indigestible. — ■■ 
Fried veal, roast wild duck, boiled, fried, and roast pork, 
salt beef and salt pork require more than four hours to 
be digested, whilst fungi, such as tnifSes and mush- 
rooms, are in great part indigestible.^ 

Nutritious soups, such as beef tea, mutton broth, 
chicken troth, etc., are often valuable when the 
digestive system is delicate.^ 

As regards the precautions in alimentation, to be 
observed with a view to preserving the integrity of 
the voice, it is obvious, in the first place, that a 
choice should be made of those articles of diet which 
do not tax excessively the powers of the stomach 
to get rid of them. Should the stomach be habitually 
subjected to digestive over-exertion, it will soon become 
inefficient in the performance of its functions, and the 
condition termed dyspepsia, or imperfect digestion, will 
be brought on. In such case, the direct consequence a 
that the blood does not receive a proper amount o£ 
nutrition, and the body is badly nourished. Loss 

' Most of this iiifonnatiDii itbb obtained bj the obserratians at 
Beaumont on Alexis St. Martin, who hod a permanent and direot 
opening- into hie Btomach a« the rcflult of an injury. The sta 
meats, however, cannot bo regarded as coDcluaire, hut onlj 
approximate. Se« Cambc, The Phjaiolosy of Bigealion, 1S60, p. i; 

' Some doubt eziatB as to the f ooilifj with which aoupa 
Ibid. p. 126. 
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flesh ensues, the muscles diminish in tone and vigour, 
and the strength is impaired. Amongst -the rest, the 
muscles of the vocal organs suffer, and lose the 
faculty of firm and ready contractihility. The res* 
pu^atory apparatus cannot expel Uie air with steadiness 
and force, and the laryngeal muscles act defectively. 
Hence the voice becomes wanting in tone and timbre, 
and sounds weak and wavering. More or less enerva- 
tion is also produced, and therefore the manner lacks 
energy. Thus the individual sppeara apathetic, whilst 
his speech is irresolute and his delivery shows in- 
decision. 

Such are the evils, variable in degree according to 
circumstances, of dyspepsia, which may arise in several 
other ways, such as irregularity of meal times, taking 
cold, excesses of all kinds, etc. 

Another point to be observed, is to avoid exerting 
the voice when the stomach is full. When the process 
of digestion has reached its height, about an hour after 
eating a substantial meal, the stomach is not only dis- 
tended with food, but is also swollen tlirough the 
determination to it of a large quantity of blood. This 
state of congestion is necessary, in order to enable it to 
pour out the gastric juice, which is an indispensable 
agent in bringing the food to a proper fluidity. 
At this time, therefore, the proximity of the firm 
and bulky stomach to the under-surface of the dia- 
phragm, greatly impedes the contractions of that muscle, 
and thus reduces the abdominal type of respiration 
within naiTow limits. A further effect of the distended 
stomach is to compress the aorta or main trunk of 
the blood vessels, which are distributed to the lower 
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extremitiea. Hence arises a plethora of the lungs, which 
also interferes with respiration, i'or these reasons, even 
when the body remains in a state of repose, a certain 
shoi'tneas of breath is sometimes experienced after 
eating. Such arrangements should always, therefore, 
he made as to allow an interval of tliree or four 
hours or more to elapse before the voice is exerted 
after a full meal.' 

Somewhat similar to the last mode of interference 
with the vocal powers is the operation of corpulence. 
The connection, indeed, between fatness and acautuess of 
breath ia almost proverbial.* Here we have the abdo- 
minal organs rendered almost immobile by the deposition 
of fat between and around them, and they are thus built 
up t^ainst the diaphragm, so as to prevent its descent* 
The effects of obesity ou respiration are not, however, 
confined to this quarter, but the motions of the ribs 
are also probubly restricted by the chest being wrapped 
round with a thick layer of fat. And should the 
action of the heart be impeded by the growth of 
fat within the thoracic cavity, the circulation of the 
blood will be retarded, and a consequent congestion 
of the lungs will create a difficulty of breathing. Or 
the course of the blood through the various tissues 
of the body may be interrupted with a like raaulU 

' It ia also asserted that eierciae after eating is injurioiia, becani 
it draws the bluod away fnmi the atKnnaeli to tlia parts that are i 
autivitj, and go iuterferea with digestion. Ibid. ob. li. 
3 Thus Slmkeapeare - 

K. Our son shall win. 

Q. He's fat and suuit of breath. 

Bamlet, Act. v. Su. 2. 
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Thus, there Rre manifold reasons why a deterioration 
of voice should be induced by obesity. 

The tendency to corpulence can be combated very 
effectively by paying strict attention to the regulation 
of diet and exercise. As regards diet, the great point 
is the avoidance, as far as possible, of all kinds of food 
appertaiaing to the second and third classes, which are 
included under the tenn carbo-hydrates. Partial or 
complete abstinence is, therefore, necessitated from all 
fatty matters, such as fat of meat, cream, and butter ; 
from starchy substances, such as white bread, potatoes, 
corn flour, etc., anil from sjaccharine aliments, such as 
sugar, beet-root, parsnips, etc. A considerable variety 
of dietary may, however, .still be indulged in, and lean 
meat, poultry, game, white fish, brown bread, turnips, 
greeu vegetables, and a small allowance of milk, may 
all be taken at choice. Such is the system to which 
a good deal of notoriety was given some years ago by 
Mr. Banting, a gentleman who by following it had 
been greatly beneKted.^ 

' Bj adherence to the following routine of dietary for twelve montlia 
ho ntduced his bodj- weight from 202 lo I5ti lbs., and his girth tij 12^ 
inches; — " Breakfait. — Four or five ounoea of beef, mutton, MdneyB, 
boiled iiuh, bacon, or any cold meat (t^xuept pork), a larfj« cup of tea 
(without milk or eugar), and one ounce of dry toast. Dinner.- Rye or 
six ouDcoB of any fiah (except salmon or eela), any meat (e joept pork) , 
any vegetables (except potatoes or riee] , one omice of dry kiast, fruit 
out of any padding, any kind of poultry or game, and two or three 
glasses of gi>od olaret, sherry, or Madeira (champagne, port, or beer 
forbidden). Tea. — Two or three ounoee of fresh fruit, or a rusk or 
two, and a oup of tea without milk or sugar. The tea may be Ti>ry 
miioh enjoyod when taken in the Bussiau faHhioo, i.e., with a thick 
slice of lemon floatiug on the top inistoad of milk. Sapper. — Threb. 
or tour ounees of meat or fiidi, amilar to dinner, with a glass or two 
of claret. Nighlcaji, if required, a tumbler of grog (gin, whisky, or 
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Such condiments as contain irritating principles, 
i.e., pepper, mustard, curry, the many hot sauces, 
etc., are open to the same objections as have already 
been urged against cayenne in "voice lozenges." 
They are likely to produce congestion, which may 
ultimately lead to thickening of the lining mem- 
brane of the throat, and thus damage temporarily 
or permanently the purity of the voice. Pale and 
delicate persons, however, often find that they afford 
a valuable stimulus to digestion, and in such in- 
atanees, aa the opposite condition to congestion 
mostly prevails, they may often be taken without 
harm, or even with some benefit to the vocal powers. 

A few remarks may here be made as to the 
effects of tobacco. The action of this herb on the 
animal fabric is constitutional and local. Thus nico- 
tine, the name given to its active principle, exerts 
a powerful depressant influence over the nervous 
system, being, in fact, a virulent poison, a very small 
quantity of which, when pure, would suffice to cause 
death by prostration. Persona, therefore, who in- 
dulge to excess in smoking are likely to become 
nervous, so that their hand trembles, and the com- 
mand of the brain over the muscles generally is 
lessened, whilst there is a tendency to palpitation 
of the heart and oppressed bi-eathing. As a natural 
consequence, there is a failure to some extent of 
the vocal powers, and a hesitation in delivery, the 
results, on the one hand, of the lack of respiratory 

brandj, without sugar), or a glasa or two of claret or sherrj." 

» fuller diacueaion of tho dieting of curpulBnc*.', see Pavj, Rtd mtt I 

DieHtiei, 1875, p. *69. 



I 
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jour, and, on the other, of enen'ation. Habit, how- 
aally produces such a tolerance of tobacco, that 

a constitutional effects of moderate amoking are most 
' frequently imperceptible, unless in delicate individuals. 

As regards the local injury that may be sustained 
from tobacco, it consists in dryness and congestion 
of the mucous membrane of the mouth and pharynx 
from their coming in contact with the hot and often 
acrid smoke. Should the membrane be naturally 
very active in furnishing the ntcessary lubricating 
secretions, it will probably escape unscatlied, unless 
8ubject«d to an incessant play of smoke from full- 
flavoured cigars. But in the opposite ease it is 
likely to become soon parched, whence some hoarse- 
ness and roughness of voice may ai-ise. In taking 
snuff the voice may suffer similarly if the particles of 
tflbacco pass backward from the nostrils, and become 
lodged continually on the pharyngeal mucous membrane. 

A further disadvantage of smoking is waste of 
I -aaliva, of which tlie fumes of tobacco provoke in some 
persons a profuse flow into the mouth. Under these 
circumstances the salivary glands become exhausted 
from time to time, and do not supply the proper 
amoimt of fluid during mastication of food. Hence 
some disorder of digestion may arise with a chronic 
dyspeptic tendency, which may tell indirectly on 
the voice in the way already noticed. Persons, 
therefore, who are obliged to expectorate much 
during smoking should be on their guard against 
P the abuse of the habit^ 

It detailed iufonuatioD Teapectinf^ the ase and abuue of tobaoco, 
IS SichardBou, For and Agaiml Tuiaccc, 16&&. 



2. Drink. — Tea, coffee, and cocoa or chocolate 
contain active principles, termed respectively thein, 
caffein, and theobromin, which have identical pro- 
perties aa dietetic siibstances. In small quantities 
they stimulate the nerves, and are refreshing after 
fatigue; but if taken to excess they often produce 
nervousness and tremor. Over indulgence in strong 
tea is a freqiient cause of palpitation of the heart 
and oppressed breathing. Those who make a pro- 
fessional use of the voice should remember, therefore, 
that raodei-ation, even in these apparently harmless 
beverages, is required in order to preserve the 
integrity of the vocal oi^ans. 

We now come to the all-important class of aleoholic 
driTiks, the evd effects of the abcse of which are so 
familiar to almost every one, that they call for very 
little comment, except from the point of view of 
scientific inquiry. Taken in moderation by a 
healthy person, spirituous liquors may be considered 
as a kind of agreeable stimulus of the nature of a 
luxury, which, if seldom beneficial, is still not abso- 
lutely harmful. It is difficult, however, to determine 
the precise amount that may be consumed habitually 
without injury, especially as it doubtless varies ac- 
cording to the fundamental constitutional strength 
of each individual. From some careful scientific 
observations I'arkes' has concluded that the average 
male adult may take from one to one-and-a-half fluid 
ounces of pure alcohol daily without any resultant 
injury to health. In order to apply this calculation 



>Op,t 



p. 277. 
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practically, it is necessary to estimate the percentage 
of alcohol contained in the different classes of 
liquors commonly used. Thus, beer and the weaker 
wines (clarets) contain about 6 per cent., the 
stronger wines (por£, sherry, etc.) about 15 per cent., 
and spirituous liquors (brandy, whisky, etc.) 50 or 
60 per cent., or even more, of alcohol. Hence we 
may decide that a man desiring strictly to avoid 
excess may drink in the twenty-four hours — 

Of brandy ... ... ... 2J ounces.^ 

Of sheny or port (strong wines) 5 
Of claret or hock (weak wines) 10 
Of beer 20 



jy 
}y 



For females the above amounts should be reduced 
to half or two-thirds, on account of the lessened 
power of resistance of their physical economy. In 
addition to alcohol, wines and beer contain a small 
quantity of certain nutritive and tonic principles, 
which have an invigorating effect on the constitution. 
Tor general consumption or for invalids they possess, 
therefore, an important advantage over the various 
kinds of spirits. 

Considered specially with reference to the voice, too 
much stress cannot be laid on the warning against 
making too free a use of alcoholic drinks. "The 
voice," as Brouc^ judiciously observes, "is the 
hygrometer of sobriety." Alcohol exerts a degenera- 
tive influence over every organ and tissue of tlie 

1 An ordinary wine glass holds about 2J ounces, a beer glass 
about 10 ounces. 

» Op. cit. t. ii. p. 109. 
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body,* and nowhere more markeJly than on the 
mucous lining of the cavities. Here it prodacea 
constant congestion, which soon leads to thickening 
of the memhrane. In the throat such a condition ia 
betrayed sooner than elsewhere,' liecau3e so slight a 
physical alteration is sufficient to induce a perceptible 
modification in the delicate tones of the voice. Thus 
hoarseness, at first slight, but always steadily progres- 
sive, is one of the earliest symptoms that over-indul- 
gence in alcoholic beverages has commenced to 
undermine the constitution. And when once un- 
soundness has been induced in any of the oi^ana of 
the body, they lack the vigorous vitality necessary to 
protect them against the exciting causes of disease, 
or to promote a facile recovery, should they be actually 
attacked. Thus a mild malady, of properly ephenaeral 
character, may gain a firm footing and deepen into 
a serious affection, through the insufficient potency 
of the recuperative forces of the body, A slight sore 
throat, instead of getting well in a day or two, is 
likely to be the precursor of inflammatory or ulcera- 
tive ravages that may permanently injure the voice, 
or an ordinary cough, which seldom calls for other 
than domestic treatment, may be the premonitory 
sign of an intense lung mischief, prostrating in its 
attack, protracted in its course towards convalescence, 
and the parent of shattered health ever afterwards. 

It is especially important to observe that the ill 
effects of intemperance are not necessarily confined 
to those cases in which there is frequent and positive 

exemplifications of tMa fuot, see DiukiBBoo, 
L. pp. 633, SS5. 




excess. Oft iBpeated, though smaE, draughts of 
alcohol are in proportion as pernicious as lai^e 
quantities taken at longer intervals, whilst in the 
former case, as the psychical influence of the spirit 
may be scarcely, if at all, felt, the individual may 
be wholly unconscious of running any risk. Hence 
the practice of drinking many separate glasses of 
beer, stout, or wine, as a support against fatigue and 
a stimulant to further exertion, must be strongly con- 
demned. Such a habit once contracted soon becomes 
a necessity, because every period of briskness arising 
from artificial stimulation is followed by a correspond- 
ing inter\'al of depression, which can only be banished 
by resorting again to the alcoholic spring. Thus a 
state of decided, but almost imperceptible, inebriation 
is perpetually kept up, which, like an insidious 
disease, incessantly preys upon the life-holds of the 
body, and presses on a premature decay and death, ^ 
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II. Exercise. — Whilst the greater portion of the 
ibstance of our body, the muscular system, exists for 
tiie direct purpose of conferring the power of volun- 
tary motion, it is evident that exercise must foim an 



' The fact that Grisi and Malibrnn had cecourae to draughts of 
■taut trhiUt auataining their part has oftt^n, I have no doubt, been 
regarded by other singers e£ a preoedeut for doiug' likewise. The 
first-nEuned artUtc by keeping to a strict moderation appears to have 
esoaped without harm, but the circiunetauce Hhonld be recorded vrith 
emphasis that the career of Malibrau was imusuall}' short, and that 
she died at the early ago of twonty-eight. See F§tis, op. cit. s. n. 
The presumption ia too immediate to ba pasaed OTer that her coosti- 
tution saccumbod to incousiderate efforts to maintain so artificial 
exoitement. 



iiitegral and irremovable part of the phenomena that 
make up our life. Tor, in accordance with a well- 
ascertained law, no oi^ans of the animal body can 
poBsess qualities which are absolutely purposeless, but 
they must perform the functions for which, by their 
structure, they are designed, or else lose their distinc- 
tive characters, or dwindle to a rudimentary state. 
Thus our muscles, through disuse, become at firet soft 
and flaccid, and subsequently diminish progressively 
in bulk, until partially or completely atrophied. Con- 
comitantly, most of the other organs of the body, 
including the brain and nerves, undergo, by a parallel 
process, a similar change, because their activity ig, in. 
great part, the result, on the one side, of the demand of 
the working and thriving muscular system for a regular" 
supply of nutrition and nervous energy, and, on the 
other, of the office of removing effete matters gene- 
rated by exertion. Hence a sedentary life induces 
feebleness of body and may also give rise to apathy 
of mind. 

A moderate amount of exercise is, therefore, a vitMl 
necessity. To the beneficial effects of systematically 
sustained muscular movements already some reference 
has more thau once been made. We have seen the 
value of vocal exercise directly on the organs of voice 
and generally on the constitution. Exercise should not^ 
however, be confined to auy particular pait, if it ia 
desired to preserve a full integrity of wind and 
limb. Free action of all the members should be 
encouraged, and in no way can this object be better 
attained than by walking daily in the open air. 
The motions called forth in walking ai'e sufficiently 
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forcible and general, without requiring anything like 
effort — an error on the side of excess — for their per- 
formance. A daily walk of at least four or five miles 
should be taken by every person in health. This would 
be about equivalent to walking for two hours, not 
necessarily consecutive, at a rather slow pace. And 
the fact must not be lost sight of that a supply of 
air as fresh and pure as can be obtained, is essential 
during exercise, in order that the full advantage may 
be gained. For thus the blood, stimulated by the 
exercise to a swifter course through its vessels, 
attains its highest qualities, and is enabled to nourish 
the tissues most energetically. 

With reference to special exercises, such as running, 
rowing, swimming, and the system of operations that 
make up " training," they are useful within carefully 
defined limits, both to develop the vital forces of 
those that are naturally delicate, and to maintain 
the muscular activity of the more robust, at the 
same time that they counteract the tendency to cor- 
pulence. 

A well-regulated course of training, which includes 
a carefully-ordered diet, generally effects an increase 
of breathing power, with a strengthening of the cir- 
culatory system, an enlargement of the muscles, and 
altogether a state of more vigorous health.^ If carried 
to excess, however, such a course may be injurious, and 
it is moreover uncertain whether in any case the advan- 
tages derived are permanent. For if the exercise is not 
kept up, the body soon readapts itself to the ordinary 

^ See Maclaren, Training in Theory and Fractice^ 1874 ; or Lee, 
Exercise and Training^ 1873. 

K 
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mode of life, and retnma to its former condition. The 
best rule to be adopted, is that each person should take 
as much exercise as appeara best suited to his normal 
physical development. Thus the delicate may re- 
strict themselves to exertion, gentle, but sufBciently 
" prolonged, such aa walking, whilst the vigorous should ; 
have recourse to moi-e decided muscular efforts, such as 
feats of a gymnastic character.' 

It is worth while to notice here a peculiar bearing of 
geneml bodily motion on the artistic use of the voice. 
This relates to the familiar circumstance of being 
out of breath after making any unusual exertion, 
ft condition which is the direct consequence of the 
quickened flow of blood through the lungs, and the in- 
creased respiratory action thereby occasioned. At such 

' In order to estimate and compare different amoimts of exerdaa 
far snientific parpoaes it hits been found convenieDt to consider the 
force put forth in the ag-gregats and to espress it in so many tons 
lifted one foot. Thus it has been estimated that wtdMng on a level ' 
FWrface is eqnifalent to raising about one-twentieth of the wei|^t of 
the body through the distance trayersed. Hence a man weighing' 
loO Iba. would raise 74 lbs. to a height of 1760 yards whilat tralkintf 
a mile, the sum of which force is equal to what would be required ta 
lift 17'GT tons onefoot high. From inatituting a oompariBon between 
walking and the work done by labouring men, both being reduiKd to 
the standard of foot-tons, to walk twenty miles, 353'4 tons lifted 
a foot, is judged to be a good daj'a work ; to walk thirty miles, 
530' 1 tons laieed afoot, a hard day's work, Henco we may see that a 
flTe-mile walk daily, RS '35 tons lifted a foot, must come under the head 
of gentle exercise. Tet comparatively few professional people take 
this amount of exercise every day. In estimating exercise On allow- 
ance must be made for the rapidity with which the work is done. 
Thus to run a mile briskly trould probably be equal to covering threa 
or fonr miles at an easy pace. As a rule, however, the moderate bnt 
sustained exercise appears to be most beneficial. On the estimaljon, 
of work by foot-tons, see Haughton, Principle! of Animal MeehaaUtf 
1S:3, p. 6i. 
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a time singing, or speaking with the measured delivery 
of rhetoric, would, of course, be impossible. On this 
account, care should be taken to avoid all superfluous 
movement whilst it is necessary to make a sustained 
use of the voice; for, otherwise, fatigue of the vocal 
organs is likely to arrive rapidly through interference of 
hurried breathing with phonation. This remark applies 
particularly to the orator, as, during histrionic singing 
or dramatic declamation, there are always intervals of 
rest sufficiently long and frequent. The speaker should, 
therefore, as Becquerel ^ observes, avoid energetic con- 
tractions of the muscles of the lower limbs and trunk, 
and make free use only of the arms and shoulders, in 
order to confer the requisite animation and expression 
on his utterances. 

III. Care of the /Sfcm.— The skin does not form 
merely a covering for the body, but it also has important 
functions to perform, which afford an indispensable aid 
in maintaining the health of the organization. For this 
purpose it contains in its thickness an almost countless 
number of minute glands, each of which opens by a 
microscopic orifice on its surface for the purpose of dis- 
charging their proper secretion.* These glands are of 



1 Op. cit. p. 734. 

3 Each gland consists of a fine convoluted tube about \ inch long, 
and the average number of pores marking their openings in a square 
inch of skin is computed at 2,800. The area of the surface of the 
body in a man of ordinary stature is about 2,500 square inches, and 
hence the total number of pores may be reckoned at 7,000,000. As 
to each pore corresponds a gland, we should thus have 1,750,000 
inches of tubing, equal to 145,833 feet, or 48,611 yards, or nearly 
twenty-eight miles. See Wilson, Healthy Skin, 1876, p. 43. 
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two kinds, termed respectively SMt^ori/jarMts, or perspira- 
tory, and sebaceovs, or oil-elaborating. The perapiratoiy 
giaads purify tbe blood by removing from it ef 
matters, which they, discharge, dissolved in water, on 
tbe surface of the skin. The water evaporates at a 
rapidity proportionate to the degree of beat of tbe. 
external air, and .thus regulates the temperature of the 
Ijody, keeping it cool in warm weather or during exer- 
cise, when it exudes in greatest quantity. The solid. 
portion of the perspiration, consisting of organic and 
mineral matters, remains and collects on the skin, and if 
not removed by some means, interferes with the continu- 
ance of its action.' The sebaceous glands lubricate the 
skin, so as to prevent its becoming dry and cracked, 
and on this account they are especially numerous in 
natives of tropical climates. A further function of 
tbe skin, of tbe highest moment, is the oxygenation 
of, and removal of carbonic acid from the blood, as ifr 
circulates through the capillary vessels near the ex- 
terior of the body. 

Thus, it may be seen that the office of the skin ia, to 
;i great extent, similar to that of the lungs, and, therefore, 
there exists a cutaneous as well as a, pulmonary reapii 
tion. And should the eliminative action of the skim 
lie inten'upted, it follows that the lungs would be 
called on to perform an increased amount of duty, 
which would be likely to provoke hurried and difficult 
breathing. At the same time, the accumulation 

> According to Kraiiee the nsiutl amoiuit of perspimtion in twei 
fanr hoiu^ is 95 fluid ounces, in wUch are uontained 1120 gr 
iif organio msttsT and volatile soIU, Hud nearly 40 gialna of min 
italte.— Ibid. p. 60. 
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the solid effete matters in the blood would necessitate 
an inordinate activity of other internal organs, espe- 
cially the kidneys, and a general constitutional dis- 
turbance would arise. Should the function of the 
skin be completely suspended, as would occur if it 
were coated with some impermeable substance, such 
as varnish, death would supervene in a few hours, 
with symptoms resembling those of suffocation ; a fact 
which has been ascertained by some experiments that 
have been made on animals.^ 

From the above observations it is easy to perceive 
the general importance of keeping the skin in a 
healthy state, as well as the direct influence that its 
derangement may exert over the soundness of the 
vocal powers. Attention to the health of the skin 
comprises the judicious employment of clothing, dblu- 
tions, and cosmetics. 

1. Clothing. — The variable temperature of the 
atmosphere, arising from circumstances of climate, 
season, and habitation, necessitates the use of apparel, 
in order to obtain an equilibrium of the external in- 
fluences which tend at one time to overheat, and at 
another to chill injuriously the surface of the body. 
In order to carry out this indication most economi- 
cally, regard must be paid to the quantity, the quality, 
and the colour of the clothing employed. Thus the 



^ See a resume of them in Flint, The Physiology of Man, vol. iii. 
p. 131, New York, 1874. In some reptiles, such as frogs, the func- 
tion of the skin is so active that the lungs may be removed without 
causing death. See Carpenter, Frinciples of Rumcm Fhysiology, 1876, 
p. 406. 



Iieat of the body is better preserved in proportion to 
tlie thickness of the garmeuts worn ; but tlieir power 
iu thia way also depends veiy much on the material of 
which they are made. The principal substances used 
in the manufacture of clothes are linen, silk, cotton, 
and wool. 

Linen ia composed of fine, hard iibres, which con- 
duct heat with comparative rapidity. Clothes made 
of linen are, therefore, cool, and suitable for warm 
weather. 

Siiken fabrics are also cool, but atill form a warmer 
covering than linen. 

Cotton materials are much warmer, and softer to 
the touch, than either linen or sdk. 

Wool conducts heat most slowly of aU the sub- 
stances which enter into the composition of clothing, 
and, as a covering to the skin, thus causes, to a maxi- 
mum degi-ee, the retention of the animal heat evolved 
by the vital activities. Woollen garments are, there- 
fore, the most suitable for cold climates. They ara 
also especially valuable and protective against taking 
cold when persons are obliged to experience sudden 
transitions of temperature, either through dwelling in 
changeable climates, such as our own, or by reason of 
their occupation compelling them to emerge frequently 
from heated rooms or halls into a comparatively 
colder external air. Under these circumstances, flannel 
should be worn habitually as underclothing. This 
rule apphes very forcibly to dramatic artists, who 
are often obliged to wear light or heavy clothing 
on the stage, irrespective of the actual exigencies 
of temperature. A further important property of 



Wool 13 to condense and absorb perspiration. For 
this reason it is valuable as a covering, when rest 
ia taken immediately after exercise, as it prevents 
the body cooling too rapidly by continued evapo- 
ration. The application of this fact would, of 
course, not need to be observed in hot and calm 
■weather. 

As regards colour, it need only be mentioned that 
white fabrics resist much longer than dark materials 
the passage through them of heat rays from refulgent 
bodies. They should generally, therefore, form the 
outer attire of persons when exposed to the glare of 
the sun in hot seasons or climates. 

The evils of insufficient clothing to maintain the 
skin at a normal temperature are very marked, and 
are manifested by enervation, depression, and general 
sluggishness of the vital functions. Such a condition 
is the result of impoverishment and defective nu- 
trition of the various structures near the surface of 
the body, owing to tlie proper 8ui)ply of blood being 
kept out of them by the constringent action on the 
peripheral capillaries of the persistent cold. At the 
same time the internal organs also suffer from being 
passively congested by an excess of blood, which is 
driven inwards instead of being distributed equally 
thTOUghout the whole circulatory systenx In such 
case, if disease is not directly produced, the consti- 
tution ia enfeebled, and laid unusually open to the 
numerous exciting causes of maladies to which we 
are perpetually exposed. Hence the fallacy becomes 
palpable of wearing insufficient clothing, under the 
impression that the constitution can thereby be ren- 



dered more hardy and vigorous. The clreas shonld 
be carefully adapted to every variation of indoor and 
outdoor temperature, and also to periods of exercise 
and repose. The skin should be invariably kept 
comfortably warm, but at the same the error of 
excessive wrapping up should be avoided. In the 
latter case, indeed, a delicacy or exaggerated ( 
ceptibility of the surface to slight thermometrical 
changes may be engendered, which may be a constant 
source of mild catitrrhal affections, the forerunners, 
possibly, of serious inflammatory attacks in the throat 
or lungs. 

As a protection against shaip winds, the 1 
clotliing is something wholly impervious, sucb 
waterproof cloth, or leather in the form of stroi^ 
skins with or without fur. The objection to this class 
of garments is that they prevent the evaporation of 
the perapiration, and the body thus remains in a state 
of continual dampness. For this reason they should 
generally be dispensed with during exercise, on: 
required to keep oui min. 

With respect to the eorset, enough has already 
been said in order to show how detrimental its 
proper use may be to the free play of the chest, and 
consequently to the artistic employment of the Toice, 
Aa a covering for the skin, its place could easily be 
Bapplied by any looser vestment of similar substance. 

Whilst alluding to tight articles of female apparel. 



1 See p. 167. 

* For B complete expoaition of all that 
Bonvier. ilHdea Aiiloriguei et mSiicalsa au 
Bvllttin dc VActdhait de ntedtcinc. 



853, pp. 355, 389. 
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a word of warning may be spoken against the wearing 
of rigid and narrow cravats aniongst the male sex. A 
dangerous compression of the superficial blood-vessels 
of the neck, causing congestion of the brain or even 
fatal apoplexy, has not unfrequently been laid to the 
charge of a neckerchief drawn so tight as to become an 
unintentional instrument of strangulation.^ 

2. Ablutions {Baths), — The systematic cleansing of 
the skin, which is carried out even by many of the 
lower animals through an impulse of instinct, is in 
man both a social and a sanitary necessity. The pro- 
ducts of perspiration, as well as any foreign matters 
derived from the dust of the atmosphere, which tend 
to accumulate on the skin, are thereby removed, and 
the pores are opened so as to allow the various sets of 
glandules to carry on unhindered their office of ex- 
cretion. The universal detergent is water, which is 
applied most effectively to the surface of the body in 
the form of a bath. Water baths are of various kinds, 
and differ either in temperature or by holding in solution 
some mineral substance, wherefore they may have other 
hygienic actions besides their cleansing properties. 

Pure water baths may be cold, tepid, or warm. 

The cold bath, generally at about 60° Fahr., has 
a tonic and stimulating effect on the skin and con- 
stitution of persons in ordinary health. It causes 
the blood to rush inwards momentarily, whence, 
however, it is soon again driven outwards if the 
circulatory apparatus is moderately vigorous. A 

^ See Percy, Dictionnaire des sciences medicales, t. vii. 1813, art. 
Cravates. 



comfortable glow of the sutface is tJien felt, which is 
tei'med "reaction." This reaction is the index to 
the benefit derived from the bath, and the skin is 
thereby stimulated to a more enei^etic performance 
of its functions. On the contrary, should it not 
occur, the skin remains pale and cold, whilst the 
internal organs are injurioualy congested, especially 
the lungs, and there is evidence that the cold bath 
is harmful. On such an event the reaction should 
be encour^ed by friction of the surface with a 
rough towel or with flesh gloves, but the bather 
should in future refrain from the use of a decidedly 
cold bath. It must also be obseiTed that in no case 
should the cold bath be taken when the akiu is cold, 
as there is then hardly any possibility of provoking 
a reaction, and injury may even result from in- 
creasing the already existing congestion of internal 
organs. Moreover, it is a standard nile not to bathe 
after a meal, as a disturbance of the circulation ia 
then inadmissible. 

The tepid bath, at about 90° Fahr., has no par- 
ticular effect on the circulation, and is, therefore, 
suitable for delicate persons who merely desire to 
fulfil the duty of washing. 

The warm bath, 100° to 120° Fahr., determines a 
flow of blood to the surface of the body and in- 
creases the cutaneous action. At the same time it 
relaxes all the muscular structures and renders the 
flow of the blood through its channels more laboured, 
a tendency which is met by greater contractile efforts 
of the heart, whence arises a quickened respiration. 
The warm bath, when short, supplies a salutary 



niulus and altewitive to the vital activities, but if 
indulged in too long or too often has a debilitating 
influence on the system, which loses in tone on 
account of the excessive or repeated relaxations. After 
a warm bath the bather should remain at rest and 
well covered for a short time until the circulation 
lias regained its normal course. 

Of mineral baths, cold sea-water need only be 
• mentioned here. Sea-bathing has always been con- 
sidered tonic and invigorating ; the motion of the 
water, the exercise taken whilst immersed in it, the 
stimulating atmosphere, and possibly the absorption 
by the skin of some of the mineral salts held in 
solution, combine to exert a peculiarly beneficial action 
on tlie system. Most persons can generally, there- 
lore, bathe in the sea with marked advantage, except* 
the very delicate and timid. 

Another class of baths deserves a short notice, 
viz., the dry hot-air bath and the Turkish bath, of 
which it is the chief part. By the dry and hot air 
the glands of the skin are solicited to a very ener- 
getic action, and they respond by a copious flow of 
perspiration. A purifying effect on the blood is thu3 
obtained, which is often highly salutary in the robust, 
especially if there be an inclination to corpulence. 
In the Turkish bath the perspiration is checked by 
a cold-water douche, and a reaction is then brought 
about by friction, shampooing, etc. Tiiese baths 
should, however, be taken with caution, as they are 
too powerful to be advisable in all cases. As a rule, 
they should never he persevered in without a medical 
recommendation. 



Hygiene of 

3. Cosmetica. — The chief of cosmetics jb soap, a 
combination of oil and alkali, which is indispensable 
to every toilet on account of its solvent power over 
all foreign mattera that may coat the skin. It may be 
made more agreeable to the sensea of sight and smell 
by clarification and admixture with various odoriferous 
oils or balsams, but beyond this there is usually 
but little choice to be exerted in the selection of so 
universal a commodity. The simplicity and cheap-' 
ness of the ariicles that enter into its composition 
generally ensure a sufficient purity. Certain medi- 
cated soaps, containing tar, carbolic acid, sulphur, 
etc., are sometimes used, but are unnecessary unless 
when there is some structural disease of the skin, 
for the relief of which the special ingredient ifl 
intrinsically suited. 

This term also includes the various applicationa 
used for the skin, auch as violet-powder, rouge, hair- 
oils, various lotions for the complexion, eau-de-Cologue, 
etc., which are employed mostly about the face only 
for the sake of appearance. Such substances should 
always be used guardedly, unless their precise compo- 
sition is known, as they are sometimes compounded 
with poisonous drugs, notably lead and arsenic, which 
may act perniciously both locally and generally.^ 

IV. Climatic InfiucTiees. — The hygienic estimation 
of climate resolves itself almost entirely into a oon- 



1 See Meniere's esaaf. La relaninta el la coamctiijnei, Tb^ae da 
Fuiia, 1838. Ver; many scattered papers, too numerous to be 
referred to here, have been published givintf inBtanoea of dAngerona 
Bymptoma and oven latal ^uisoning ^toduoed ' 



sideration of the state of Uie atmosphere in diiferent 
parte of the earth and at various seasons, as to. 
temperature, humidity, density, movement, and any 
foreign element that may permeate it, such as marsh 
miaama. The action of the air on the health of 
the body is determined by the degree in which it 
possesses these quahties, which spring from terrestrial 
and solar influences.' 



1. Hot Climates. — In excessively hot ' 
to 90° Fahr,, or higher), if the air is dry, the akin is 
stimulated to provide a large quantity of perspiration 
and the body is kept cool by rapid evaporation. 
At the same time respu-ation is quickened because the 
rarefied air contains less oxygen, and a laiger supply 
of it is therefore required for breathing purposes. 
The increased rush of the dry air through the vocal 
channels tends to parch the mucous membrane, an 
effect which may deteriorate the quahty of the voice. 

' Mcllot GODDeivnH t!iat Glimate exeita a peculiar influeace over 
voice. He states that in hot oountrieB there are finer voices than in 
cohl regicma, and that high voices are also more common there than 
deep voices. Thus ia Italy mure tenors than basaes ore foimd, and 
in Germany more basses than teoora. In Prance, Picardy fnmishes 
moBt bass voices. Laufpiedoo and especially Toidoiise and its environs 
are oelebnitod for tenor voioeH. Bur^pindy and Franche-Oomt^ (Juxa, 
Doubs, and Haute-SaSne) supply most female voices. — La siunigtu 
ej-ptiguee aax gens du mimde, Paris, 1B6T (qooted by Mandl, Traiti 
pmtiqut, etc., 1872, p. 394), History, however, appears to indicate 
that musicid gifts of voice are rather ethnogeuetio in their origin. 
Thns Italy, bo prolific in. onr own times with fine aingera, was not 
remarkable in the same manner in the age of tha Eomona ; aeem- 
ingly, indeed, the reverse (see p. 3S). And in the classical period 
Greece and Asia Minor, ivhich do not now produce singers of note, 
must have furnished the moat esteemed vocalists. 
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Moreover, the heat relaxes the muscular system, so as 
to reduce the aptitude for exertion. Under these condi- 
tions, therefore, the voice may lose in power and purity. 

Should the air be unusually moist, although the 
parching eifect is not present, the he^t is more than 
ever depressing, because the normal temperature of the 
hody cannot be preserved by perspiratory evaporation. 

When wind is present it facilitates evaporation. 
It therefore increases the molestation if the air be 
already too hot and dry, but lessens the evil of 
humidity with elevation of temperature. 

It is only in hot weather that marsh miasmata 
are potent for harm. They arise from low-lying 
tracts of land covered with decaying vegetable matter, 
but cannot emanate so as to pervade the general 
atmosphere, unless aided by a temperature above 60° 
Fahr. They engender the class of fevers called 
intermittent or agues, and in thus disturbing the 
animal economy interfere, of course, with the artistic 
exercise of the voice. These noisome exhalations consist 
of heavy gases which hug the ground, being unable to 
ascend into the higher regions of the air. On thia 
account they can be avoided by living on the hills,* 
shotild there be any, in the infected districts. 

In hot climates the vicinity of the sea-coast is 
generally more healthful than the inland districts. 
The marine air has stimulating and tonic properties 
owing to its being impregnated with iodine, bromine, 
and various saline principles. It contains the largest, 

1 The height, however, at which safety h obtained TnrieB in 
different parts ot the world : 400 feet may sufBce, but it nmj be 
uBoeaBoij to ascend 2,0UQ ieet. ?*b '^arVEa 



amount of oxygen, because, allowing for temperature, 
it lias the greatest density ; for, the sea level being 
the lowest, atmospheric pressure is there at its 
mjiximum. Its humidity is generally of an average 
measure according to the temperature, whilst miasmata, 
in infected localities, are lessened on the shore and 
absent on the water at a short distance from it. 
The seaside is, therefore, a valuable and ready 
refuge against many of the evils encountered in 
tropical climates. 

2. Gold CHrtiates. — Very cold weather (25° to 40° 
Fahr.), if the air is dry, is invigorating. It renders 
the function of the lungs more active, in order that 
a greater amount of animal heat may be evolved, 
with the object of preserving the normal degree of 
temperature. But the breathing is not consequently 
hurried or oppressed, because the cold air, being con- 
densed, contains a comparatively large quantity of 
oxygen. The dryness of the atmosphere creates little 
tendency to parching of the air-passages, because it 
is counterbalanced by the cold, which checks evapora- 
tion. On the whole, therefore, a cold, dry climate 
is favourable to vocal exercise, or at least is not . 
injurious to the integrity of the voice. 

The combination of cold and damp is notorious 
for its pernicious influence ou health, tJiough why it 
should act so injuriously is not quite certain. It may 
be taken for granted, however, that the exhalation of 
watery vapour, by the skin or lungs, or by both, is 
a vital necessity ; probably because the water holds 
in solution certain foetid organic raattet?. 'sVSsJn. e*sx\. 



a poisonous eEFect on the system, and which cannot 
he otherwise removed.^ In cold and damp air ■ 
have the conjunction of the two atmospheric condi- 
tions most potent in their antagonism to evaporation. 
In snch case little or no aqueous vapour i 
given off by the cutaneous or pulmonary surfaces, 
and the foitid organic matters, therefore, accumulate 
in the blood and tissues, tending to originate disease, 
mostly of a rheumatic character. But cold and < 
also greatly exaggerate the habiUty to congestion of 
internal organs, and are prolific generators of infiam- 
matory affections of the air-passages, such as quinsy, 
laryngitis, bronchitis, etc. 

Fogs generally occur in cold, often in frosty 
weather. They consist of molecules of water, whicli 
float about, suspended in the air. They 
evidence of excessive dampness, and they are also 
particularly noxious in cities, aa they there entangle 
and fix fuliginous or sooty particles in the stratum 
of air near the earth. The effect is that persona 
involved in such fogs are obliged to inhale dt 
smoke, which has an irritating action on the 
passages. In foggy weather it will generally be • 
found that the nasal discharges and expectorated, 
matters have a blackened appearance. 

It has been asserted that the gravity of 
voice is increased in a cold and hunud at 
sphere,* but the statement needs proof. Itetentio^ 

' See Pariea, op. cit. p. B8 ; Curpenter, op. cit. p. 412. 

' Tlie following imiident would appear Bcarcely credible did it not 
rest on a. hi^b authority. When Grassini oame to Englood tfaa' 
i^grometrio influance of tlia oUmate caused her voiiai to de 



of moisture in or about the vibrating portion of 
the vocal apparatus might, indeed, by increasing 
the density of the vocal bands, lower their tones. 
Singers certainly feel the effect of chill and damp 
weather, and are then seldom in good voice. 

Persons who are obliged to be out of doors in 
chilly and moist weather should be especially careful 
to breathe through the nose, as the air, being thus 
considerably warmed, will be enabled to carry off 
more watery vapour from the lungs. T!ie mucous 
lining of the throat is also thus guarded from the 
ill effects of the cold. Should breathing through 
the nose be difficult fi'om any cause, a respirator 
should be worn. This instrument is worn over the 
mouth, in order to warm the air and catch any 
particles of dust during inspiration. It supplies, in 
fact, the place of the nasal channels for those who 
are obliged to breatlie tlu-ough the mouth. 

The action of wind in dry, cold weather is to 
cause the cold to be disagreeably felt A cold, but 
dry climate is usually, indeed, well tolerated or even 
pleasant, when an uniform calmness of the air is 
the prevailing condition. In chilly, damp weather a 
brisk movement of the air increases the evaporation, 
but, in doing so, also augments the cold, which is 
then most painfully felt. Although winds axe often 

pitch by sn octave. Its quality was not, however, deteriorated by 
this curioub change ; on the coatrdjy, she had a ^reat sncccas in her 
lyric Bchievementa until, by her becoming' suuustomed to tho climate, 
her voice regained its normal compoas. She then actnally lost her 
popularity here, though her vooal powers had returned to tie con- 
dition to whioh she previously owed her fame. — Sishop, op. oit. 
p. HSl, 



favouralile in maintaining atoiospheiic purity, and 
will dispel fogs, it seems that, on the whole, in 
decidedly cold weather, their influence is not pre- 
cisely hygienic. 

The sea-air, even in cold climates, retains ita 
tonic properties. Ita humidity on or near the shore 
ia generally uniform, as far aa teiTestrial influences 
are concerned, because the soil in the vicinity of 
the ocean ia usually of a sandy nature. 

3. Temperate Climates. — Tlie characteristic of most 

temperate climates is their variability, for, whilst 

their summer may be almost tropical, their winter 

n t fr q n ly of polar severity. And the- 

J n t n f t> t vo extremes is not effected by 

n n LI <n^ dat so aa to amalgamate the seasons 

n p pt bly b t ndden changes of temperature to 

tl t t f 20 or 30° Fahr. may oci;ui' in the 

fa 1 day. At one time dryness, and 

at an tb h 1 ty of the air may he present' 

\a s. -a k d d This mutability ia chiefly due 

to tl t t M ds, whicli, it' they come from the 

tl 1 n fportunity to become heated, or, if 

f a 1 uth a e not exposed to any cooling 

nfl n b f ching the temperate zone. 

Th 1 J ifi n qualities of temperate climates 
n d t lat n with their variability, and tW 
rapid transitions from heat to cold are especially 
inducive of catarrhal and inflammatory maladies, 
such as usually result from taking cold. Disease^ 
of the throat are, therefore, frequent, and th* 
inJiabitaiita have some iiHicvAt^ in preserving 
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purity of voice required for its professional use. 
On this account they are obliged to be particu- 
larly careful in adapting their clothing to the 
manifold emergencies of weather. 

Notwithstanding these circumstances, it is in the 
temperate zone that some of the most agreeable 
and salubrious districts for dwelling in may be 
found. For, as the solar influences, if undisturbed, 
would generally confer a well-poised mean of tem- 
perature, it is only necessary to neutralize the action 
of the winds in order to obtain a stable climate free 
from hurtful extremes. This requirement is effected 
in many localities on the south coasts of temperate 
lands, such as Torquay, the Eiviera, etc., where 
a mountainous chain intercepts the northern blasts, 
whilst the marine evaporation cools the sultry air 
blowing from ,the south. Such are the localities 
which are best adapted for the residence of invalids, 
as the constitution is not disturbed by the necessity 
of perpetually re-adapting itself to altered condi- 
tions of climate, whilst the weather is so equable as 
seldom or never to debar the taking of out-door 
exercise. Life in the open air is, indeed, the most 
potent re-invigorator of those afflicted with consump- 
tive tendencies. 

4. Mountain Air. — The air of mountains or ele- 
vated plateaus has a favourable effect on the health 
of the animal economy, either from its purity or 
from its lightness. As the atmosphere is consi- 
derably attenuated on account of the altitude, it 
contains less oxygen, and consequently the breathing 



is hastened and the circulation of the blood accele- 
rated. This change ia salutary, and not attended 
with any sensation of pulmonaiy oppi'ession, because 
the diminution of the atmospheric pressure on the 
sui-face of the body and the lessened force of gravi- 
tation facilitate exercise and increase the activity 
of the limbs. In hot climates the mowntain air has 
also the advantage of being cool,* ■whilst in cold 
regions it is beneficial on account of its dry 
Life on the slopes of a mountain, at a height of 
from 3,000 to 7,000 feet, is now considered as an 
eminently curative agent in the treatment of many 
debilitating diseases, especially scrofula and eon- 
sumption.* In cases of nnld constitutional depres- 
sion, such as continued fatigue from overwork, 
when a change of air is required, no better choice 
could be made than of residence for a few weeks 
in a temperate and elevated situation amongst the 
hills. 

' The decline of temperature, acoordinj; bb we ascend, lanj te 
TongUy eatdmated at T Fahr. for erery 300 feet of elevalioii. 
= See Weber, CUmati of the Swin Alpt, 1861. 




The views of Galen on thU point illnfitrata veil the remarkalilo 
scientific ncumen of that indefatigable observer, and are interesting 
on aceonnt of having been recently revived by Wyllio ' quite inde- 
pendently from experimental conBideratioos. And that an important 
fonodon of the ventriolea of the larynx has been indicated by both 
authors cannot, I think, be doubted by anyone who has paid full 
attention to the question. 

Oi/ fiAtov Si sii T^ T^T ip^pTii trpyavoii iTtiytniiav t^ \dpvyyi tovtX rii 

. . , . lis S^fp Ipynr d6 o-HOtpi ainni\fi t^i ir^iOEijnijifiTjt -fXarTtSas 
if p&ffir fit Taurhw -yap avrr/i fpxf^at Ttt fifpia Ttiy iptiFTipQv Kai rwv 
Siimv, iii auiiteiTt'ir A^A^Adii ixpiB^s, imi kAeIctiu Tin tipor. Ei 5^ 
Ti HfxiKpii- iwAdffToi' S«dA(£^Bt(ij, oSSi toCto i-r/ior&trrt' trnpuimu Tp 
tpiftrtt, TpTiiAa Karik tKiTepov txtpoj Tijs yXuTriSal er ipyatTaptrj} OiroBftiTTi 
T( T$ Tpifiari Kot\!nv Mav oi (T^ucpdj-, ■EirnI4» (li* air ftiptlais i!o7t i 
AAjp xpiifitvos tltTtitj re fls rb i^i/v^ t^ij} rt aSdiT, oiiSiv tls TJ^y KoiKlar 
irnjioiSiirai' ^paxMirtl! Si Tjji BitfiSSov, ffT«'Oj;i«(ioif«i'0! opfltTidt t( Smiiut 
rphs ti Tr\i-fia, xal rb toO Tjt^fiarn! rfli yAioTTlSoI ipotTKinri oriiHiot', 
Jl t/bi iKfukmrro ruf X"*"'' ^iriTTiryntnijv ir^ij/mSturSi' -Si irKu^iaToi 

iLrayiBjar tit oiirbr ma iryfiiiaTiH Tir iripar, (UpiflaJi Si orei'DSffeai, 
*(lv fj fTfuKpiv Ti np^Bn LvitpnTO^ 

" But this body ' of the glottis ia not only necessary to the organ of 

' From OrilmBins, I. «xi«, e. 9, see page 102. 



Toice, bat also to what is called holding' tte breath .... to 
which action the Datnre of the aforesaid g-lottis contributes not A 
little : for to etFcct the said purpose the parts of it of the rig'ht and 
of the left approach, so as to full together aucnrately and close the 
paaitag«. But should a am all portion be left unclosed, not er«i this, 
as bein^ unforeseen, haa been disregarded by nature, who has worlced 
aa opening on each side cf the glottis, and plac^ in continuity with 
the aperture a cavity within by no means small. When, therefore, 
the air, malung use of a wide chauiel, goes into the animal, and 
passes out again, none of it is turned aside into the cavity. When, 
howeTer, the passage ont is bloched, the air, being confined in a 
narrow space, is diverted forcibly towards the sidea and opens the 
mouth of the aperture of the glottis, which hitherto hikd been 
closed by the folding together of the lipa. The cavjtiesin the glottift 
of the larynx being thus filled with wind, it is, of course, neoei 
that the swelling so prodnced should bulge towards the passage of tha 
breath and ahnt it with eiactittide, even if a small part had previouslj 
been 1^ open." 
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The instrument of Kratzenstein ' was only designed to imitate Qtt 
fire vowels {a, e, i, o, u), and the object was to some extent atta 
by the application of varioiiB modifications of conical tubes to 
pipes like those of an organ. The attempt was, however, porel] 
empirical, and the author believed erroneously that his suoness wai 
due to the peculiar shapes he had given his tubes. Almost at the 
same time Bar<ai von Kempelen, of Vienna, was occupied indepen- 
dently with the construction of a speaking machine, and he has left 
ua a full history " of the progress of his invontian through a numbar 
of years, as well as a minute description of the instrument itself, wiOt 
the view of instructing others how to manufacture a »milar one. B» 
began his task with a set of pipes adapted for the vox humana stop of 
an organ, thinking it would be eauost to have a separate tube for 
each tetter ; but he soon abandoned this method in f avmi 
by which the human vooal cwgana wcie more closely imitated. Ths 
apparatus, when completed, consisted of a bellows which sent B blast' 
of air through a reed pipe, or artificial larynx, opening- into 
representing that of the mouth. The front outlet of tic mouth it»« 
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formed by a bell-shftpeil cyliniler of india-nibter of auoh a size aa to 
let its orifiue be easily closed with the pttlm of the hand. From the 
npper part of the ornl cavity led two small tubes to imitate the 
nostriU, whilfit two aide openings ^vetned by keys, were shaped 
80 as ta give ^and SA. A third key cauHed a, kind of tongue to Tibrato 
for £, In iislnfj the machine the prinnipal part was played by one of 
the hands acting- on the orifico of the india-rubber bell. Thus, for P it 
was first Gorapletely stopped and then suddenly opened ; for S the siune 
motions were executed, bnt a few vibrations of the reed were allowed 
to squeeze out at one part where the hand was held mtOier loosely to 
the ed^ of the bell. F and Fwere obtained somewhat similarly. 
The vowels were imitated by covering the bell to a greater or lesser 
(Unonnt by the hand. Wben quite open, the sound resembled AA ; 
when nearly olosed, U. By graduating the area of the aperture in a 
manner to be leorued practically by the performer, the rest of the 
vowels ooujd be obtained. The keys were acted on by the other 
hand, and alao the nostril holes, one of which was left open for JV, 
and both {or JI, the front being blockedin the meantime. I), T, G, 
andfiTwere wanting to the instrument.' Kempelen's own account 
<if the efScienoy of hia apeaMng machine ia an followa: — "In the 
spaoe of three weeks a aiupriaitig dexterity can be acquired in playing 
on the talking- matJiine, espeoially if the learner applies himself to 
the Latin, French, or Italian languages, tor the Qerraon tongTie ia 
much more diffieult on account of the eonsonanta which meet ao 
A^qaently. ... I can pronoonce immediately on request any 
French or Italian word, but a German word ooats me much more 
trouble, and it ia race that I can succeed perfectly. Aa to entire 
phrases, I can prodnce but few, and they must olao be short, because 
tiie bellows ia not large euongh to furnish the necessary amount of 
. For example : tout ilea man ami ; jt voaa aitat de lout laaii eaar ; 
in Latin LeapoldoK weunrfm; Romanorammjieralor ; temper Augustus. 
n fine, I am convinced that the machine could eaaily be arranged 
with keys, like those of the harpsichord or organ, so aa to be played 
n much more easily. But this in a step towards perfection which I 
e to those of my readers who may pay attention to this new 
ntion still in its infancy." From a scientific atand-point Kem- 
n deserves the credit of deducing and indicating from hia eiperi- 
ta that varying capacity of the moutb is the moat important 
n of vowels. 



ir C. Wbes.lBtnae made inch ui Instrument after EempelcD'i dirss 
L ifl in the philosophical coUccticn nf King's College. Another, boidi 
IT in prinriplB, hag lately been eihibltej in Lonflon by Hert RUior, sb 
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It is etrange thnt a third inventi 
the artificial production of speech 
Bteiu and Kempelm. This wsb the Al)b6 Mical, 
flpaoJdng hfiads of coloBsal dimensionB, and exhibited them in Paris 
in 1783. The moana he adopted are, however, unknown, and it only 
appears that he had a mimber of pipes and reads, eaoh of whiuh 
corresponded to ons or two letters. Bivanil, who saw these heads, 
was delighted with their performaiics, aod haa left his opinion of 
them in the following passage ' ; — " M. Mieal applies two key-boards 
to his speaking heads, one cylindrical, by which a determinate 
number of phrases only is obtained, but by which the intonation of 
the words and their prosody axe correctly marked. The other con- 
tains in B row all the syllables of the French language, reduoed to a 
small nnmber by an ingenious method of the anther's own. With 
a little skill and practice one can speak with the fingers as with the 
tongue, and can give the language of the heads the rapidity, repeti- 
tion, and in fact bU the eipreaaion that speech can have when not 
animated by the passions. The stranger can take the Senrinde or 
Teletnaehu! and cause them to be recited from one end to the other 
by placing them on the Tocal key -hoard, like the parts of an opera 
on the ordinary key-board." The Abbe wished to sell his heads to 
the French goTemment, bnt the person who was appointed to inspect 
them appears to have given an unfavourable report, In oonsequenoo 
of which tbey refused the p^u^^haBe. The inventor, in the pangs of 
disappointment, immediately broke the heads to pieces and destroyed 
them. The greatest use which Kivarol could foresee for such msohines 
was to fix and perpetuate the pronunciation of languages. For suoh 
a purpo.><e, however, all talking instnunents of the kind are now 
Bnperseded by the phonograph. 
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A few remarks on this snbject will probably be read with inteiest 
here. Amongst the ancients there was, indeed, a wide-spread 
belief that brutes had a regular language of their own, which 
enabled them to converse with each other on passing events with as 
much freedom as human beings. Even so late as the beginning of 
the seventeenth ceututy, Fahricius of Aoquapeudente,' after ooosider- 
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ing the Bvidence Hystemflticallj, conolndeB that "it is clear a IsngTinge 
of brutes must be oonceded, and that an articulate roice." The 
most jngenionB npholder of this notion, however, was Porphyry,' 
who argiiea out the subject with great earuestuess. Alnidst much 
else lo the aame effect he Baya ; — "For men, indeed, apeak by the 
law of humanity, but other animalB by that law which hue been 
conceded to each Mnd by the gods and by nature. H we do not 
understand them, what does that prove f For the Greeks educated 
in Attica are unable to apprehend the lan^^age of t^e Indians, 
Scythians, Thraoians, or Syrians. Not otherwise than tlie clangor 
of cranes do the vocal sounds of the one race strike the other. The 
voice of the Persians seems to us illiterate and inarticulate, ae does 
that of other animals to all men. . . . But, if the ancieuta can 
be credited, as well aa some who have lived in our own times and 
those of our fathera, there ore those who have perceived and nuder- 
stood the language of other animals. For example, in the memory 
of the aucients, Uelampus and TireeiaB, ajid not long ago Apulloniua 
TyaneuH. Of the latter it is eaid that ouoe in the company of hia 
friends, when a Bwallow flew close to them and sang some indefinite 
notes, he stated that she was aunounting to other swallows that they 
should hasten to a place ontside the city where an ass loaded with 
grain had fallen aud strewed the corn all over the ground. And a 
friend used to tell us that he happened to have had a servant, a hoy, 
who thoroughly understood the lauguage of birds of omen, such as 
are aware of events that are on the point of taking pla^ie. The 
mother of the boy, however, fearing lest he ehooid be sent as a 
present to the king, deprived him of the fatuity by doing an injury 
to bis ears (its ri 4tb irouiniviiinii). , . , For every one knows 
that there arc nations who recognize the language of some brutes. 
Thus, the Arabs understand the chattering: of crows, the Tyrrhenians 
that of eagles. . . . Now crows, magpiea, and parrots imitato 
men. And the Indian hycena, which tlie indigenes caJl coreeelta, 
BO speaks after the hiunun fashion, even without a master, that he is 
accustomed to frequent dwelling-places and coll out those whom he 
knows he con easily conquer. He mimics the voices of those most 
dear t« his victims, so that they, being deceived by the siinilitade, 
oome out and follow the voice until they are destroyed and perish. 
But if all onimaht do not imitate and are not apt to learn our 
language, what does it argue P For neither have all men the faculty 
of imitating the speech of other animals, or even of mastering any 
five of the dialects used amongst men," etc. 
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To return, howeTsr, to the aoimttiSo view of the questjon; Out 
dewTiptioiia given of the haman hiryox may ha applied generally 
irith hnt slig'ht chan^ to that of other mammals. Whether the lioa 
roar or the moiute aqucul the sound is alike produaed, on the 
BoouHtic prinoiple, by the approximation and vibration of their Tocal 
handa. Some raammala, indeed, auch as the rabbit and giraffe, have 
little or DO voice, snd aro deficient in the developmeiit of the vocal 
bands. Amongst these miiBt also be rectoned the uuiious order of 
marBupials (kangaroo, etc.) and the oeta^seana (whale, etc.), who 
emit little or no nouud. But even those maimnalB who are well 
endowed with voice, as far aa loodneas is concerned, have a 
limited power of vaiyicg their tones ; and the dog who backs, 
growls, whines, et-c. , is bb versatile in respect of voice as almost <uij 
of hia class. An exception, however, most be made to this rula ii 
the case of the gibbons or long-armed apes. "They alone," says 
Professor Owen,' " of brute animals may be ?aid to sing. I heaid, 
with astonishment, the Wonwon, captive at the Zoological Gaidemi, 
emit the rising and falling scale of semitones throughout the octi 
Mr. Darwin ' also reminds us that mice can be taught to sing, and 
have been made an exhibition of for this quality. 

Regarding neit the class of birds, we are surprised to find them, in 
respect of voice, differing almost in every way from, and at the 
time much in advance of, the other denizens of the fields and forests. 
We find no longer a vocal larynx situated below the tongue, bat a 
lower larynx, or syrinx, at the bottom of the windpipe, where it dividsB 
into the bronchial tubes. Nor are there here well-developed bands 
that can be drawn together and separated at will, but a comparatively 
smooth pasaage, the moat noticeable structure in song-birds being K 
membrane {tneiiibraaa iemitunaria) projecting upwards for a fraotioil 
of an inch from the apex of the bronchi ' Several muiiculaT booda 
not possessed by mammals in this vicinity indicate the importance of 
the part in relation to voice. The acoustic method of voice produc 
tion in birds is hy no means well ascertained. To me it appeam meat 
likely that by the aid of the syrinx sonorous vibrations of the coin: 
of air in the windpipe are created, after the manner of the flnto, i 
that the principal factor in eSectiug change of pitch is variation 
the size of the upper orifice of the trachea, where it opeoa 1 
the pharynx or liack of the mouth. Be this as it may, every one ii 
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aequainteil with the wonderful vocal varBatility in the sphere of m 
of most birds, and cannot fail to be Btruck with the remartable contrsst 
they oSer in this domain to the lower mammale with their more 
apparent advantages of mental erolutian. Bnt the vocal Baperiority 
of the feathered tribe does not cease here, for it also extenda into the 
far liig-her region of articulate Bound. Be he ever bo intelligent wo 
cannot teauh a dog to apeak, nor yet an ape, who in his morpho- 
logical elements ia bo nearly akin to humanity.' Yet wo can 
teach the seemingly more stupid bird ; and llie tulMug- achievemenCH 
of the starling-, raven, parrot, etc., need only be alluded to in thia 
connection. It is the same if we observe th^m in their state of 
nature ; they still exhibit a marked faculty for artiunlation. The 
cries of birds are singularly HyUubic ; they are the "airy tongues" 
which counterfeit man's speech. The goldfinch may be heard to 
twitter his itiglit, piciletiil, ki-iMa [whence his German name of 
iitUgtil:) as he flits from shrub to shrub; inni is his note of alarm, 
and ra-ra-ra-ra-ra indicates anger. Some wuiblera {'j/lviaila} pro- 
nounce Judith, brief, and tack-taek with great distinctness. The 
Amerioan nig'htjar, or whip-poor-will, not only repeats his popular 
Bame, but ia said, when intruded upon, to exclaim ha-hi-hn-ha, 
who-ari-you, who-mko-viho-ari-yait ; and also at other times mark-iticity, 
wofi-ujiri-MWi-oHioj.' The Sootoh peasants are said to have a 
rooted uitipathy to the yellow bunting, because its usual phrase of 
notes ia so suggestive to their ears of de'U-de'il-ds'il-riiXa-goM. Such 
BIG a few examples out of many, and we may now abandon further in- 
vestigation here of the vocal powers of the lower animals in favour 
of the poetical description of Ovid^ : — 

Dnm turdiia trutilat, stumus tunc pisitat ore, 

Sed quod mono canunt, ve^ere non recolunt. 
Cuocabat hinc perdix, hinc gratilat improbus anser, 

£t caatna tuTtur, atque columba gemunt. 
Plausitat arborea elanmna do fronde palumhes, 

In ptuviis natauB forte tatrinat anas. 
Grua gruit, inque glomis cygni prape plumina drensant. 

Accipiter pipat, milvus hiansque jugit. 
Cucurrire solet galluB, golliea gracillat, 

Pupillat pave, triuiat hirundo vaga. 



• Mr. Danrtn thinks aeflpient intelligeooe the onlj' obati 
higher aptsRiwaliiig, op, cit. p. M, 
' itte Brehm'B !^n.M™. vol. iii. HiMborghauBen, 1869. 
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Tigrides indomitse raucant, ragiuntque leones, 
Panther caurit amans, pardus hiando felit, 

Bum lynces oreando fremunt, ursus feros uncat. 
Ast lupus ipse ululat, frendet agrestis aper. 

£t barrus barrit, cervi glocitant et onagri. 
Ast taurus mugit, et celer hinnit equus.^ 

1 This extract is interesting as containing a number of worda not to be found 
in any Latin dictionary. 
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" This took ia well written, and gives evidence of great industry 
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. . The work ia in every sanBO a creditable one." 



The Saturday Redew, November 8, 1879. 
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I mfficiently attest the pains be has taken. . . . Admirably IUub- 

] tratcd. . . . Tlie work is marked by sound sense throughout, and 

be read with pleasmo no less than profit." 



Nature, January 22, 1880. 
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I YEloe, therefore, of such information aa is contained in this work, 
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I Kdvice the author gives, coming as it does from one having authority, 
St valuable."— Dr. W. Polh, Mub. D., F.R.S. 
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" Of great excellence. • . . The perosal of which wiU well repay 
any person interested in the art of singing, or in the physiology of 
the voice.*' 



Tlie Westminster Review^ April, 1880. 

'* A valuable book on the voice. . . . The various ways in which 
the voice may be injured and preserved, and its injuries remedied, are 
all carefully set forth, and the author's experience is here given in 
such a form as to be easily appreciated by all who have occasion to 
maintain the voice in a state of health." 



The Athenceum, April 24, 1880. 

''Will be most useful. . . . The historical portion is highly 
interesting, and abstruse theories of the vocal mechanism are reca- 
pitulated, not in a dry and tedious manner. . . . The most original 
part of the treatise is the chapter on the hygiene of the voice, which 
treats of the influence of exercise on the vocal organs and the effect 
of different diet and modes of living on the powers of vocalization in 
a tinily scientific spirit." 



New York Medical Record, November 22, 1879. 

" The elementary principles of sound are given in a very satis- 
factory manner. . . . The descriptions are much more clear and 
satisfactory than in ordinary books of physiology." 



Philade1j[)liia Medical Times, December 6, 1879. 

<<We do not remember having ever read a book on this subject 
with more pleasure and profit to ourselves than this treatise. . . . 
We have no doubt but that both classes will derive great benefit 
from studying it and following its precepts. . . . The chapters on 
vocal culture and on hygiene of the voice. . . . are fully equal 
in cxccllcnco to the first chapters. . . . The woodcuts. . . . aro 
very good.^^ 
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